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The organization of investigation with a view to a larger 
measure of codperation among institutions and workers, and 
greater attempt toward codrdination, is at present perhaps the 
livest subject connected with scientific research. Hardly an 
address is delivered which does not touch upon this subject, 
and very many in the past year have dealt primarily with it. 
The idea is not new, as the work of this Association testifies, 
but it has been given new force and far broader scope in the 
past few years. 

This association is well-nigh a pioneer in that field, and the 
systematic study it has devoted to the details and means of 
accomplishing the ends sought has made it one of the going 
agencies in this line. There is something stimulating in knowing 
that the idea the Association has stood for is gaining ground, and 
we may feel a new conviction that in this effort we are on the 
right track and in the line of progress. It may be interesting 
to reflect briefly on the recent growth of efforts in this field. 

The war gave a great impetus to codperative effort in all 
directions, including agriculture. It developed the National 
Research Council, which is founded in the idea of codperative 
and codrdinated effort. It gave so many illustrations of useful- 
ness that the Council has been made permanent, and is now 
organized on a generous plan which embraces a division for the 
biological sciences and agriculture. The prime purpose of the 
Council is to afford opportunity for coéperation and to assist 
in bringing it about, without itself having part in the investi- 
gations. It aims to serve as a stimulating agency, rather than 

1Read at the Atlanta meeting of the Association of Southern Agricultural 
Workers, February 26, 1920. 
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to build up within itself means for carrying on research or for 
subsidizing it. It does not purpose to centralize the adminis- 
tration of research but to popularize it, to direct attention to 
the need for it, and to democratize efforts at organization for 
specific lines of inquiry. As you have seen, the Council has 
recently received from the Carnegie Corporation a gift of 
$5,000,000, one million of which is to be used for erecting a build- 
ing in Washington as a permanent headquarters of the Council 
and the home of the National Academy of Sciences. 

The divisions of the Council embrace many committees. One 
of these on nutrition is to consider problems in the field of animal 
as well as human nutrition, and another relating to fertilizers 
and soils has recently undertaken to catalogue, with the aid of 
the Office of Experiment Stations, all the projects bearing on 
this field which are now under way at the experiment stations, 
in the Department of Agriculture, and at other institutions in 
this country. Such a classified list of live undertakings may 
serve as a basis for codperative or coérdinated attack, and it 
may later furnish the means for a thorough digestion of the 
investigation in particular lines, in order to determine what may 
be accepted as established and what next steps are indicated. 
The work of the National Research Council bears, therefore, on 
that of this Association, and it seems not improbable that to an 
extent the two may join hands. 

The Association of Land-Grant Colleges has, as you know, 
taken a definite stand in favor of codperation and proposed the 
formation of a joint committee with the Department of Agri- 
culture, to be known as an agricultural research council. As 
yet but little progress has been made in consummating the idea, 
but the step is a most interesting one as evidencing the present 
attitude of experiment station workers. Various other organi- 
zations, such as the botanists, pathologists, agronomists and 
the chemists, are committed to the idea of encouraging organized 
research. . 

That codperation in research of various types and grades is 
feasible and practical there is increasing evidence, drawn from 
experience in lines where it has been going on. Dr. Hale, of 
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the National Research Council, has called attention to a number 
of notable examples in astronomy, physics, engineering, geology, 
and chemistry. In the study of sediments and sedimentary 
deposits, for example, the geologist must have the help of the 
chemist; and, as Dr. Hale points out, “it is easy to see how an 
investigator choosing to deal with some aspect of this large, 
general problem would be assisted by information regarding 
related work planned or in progress, and how readily as a member 
of the group he could render his own researches more widely 
useful and significant.”” In connection with one of the under- 
takings referred to, Dr. Hale mentions that certain specifications 
were formulated but those who took part were not bound by any 
rigid rules. On the contrary, as he says, “they were encouraged 
to make every possible innovation in the manner of attack in 
order that obscure sources of error might be discovered and the 
highest possible accuracy in the final results obtained. The 
outcome demonstrates most conclusively that organized effort 
and freedom of initiative are by no means incompatible.” 

The organization of investigation logically begins with the 
individual station. To a considerable extent the present policy 
and program are largely an accumulation of the past. Hence 
changes may be brought about only slowly. The war led to a 
review of station projects and the stressing of certain ones of 
special importance. In a number of cases this has had a perma- 
nent effect and resulted in a revision of the entire station program. 
I have been much impressed with the systematic attempts at 
several stations to develop a program of work which would 
be not only more live but more definitely adapted to the special 
problems and needs of their localities. For example, one station 
appointed a committee on projects to review the whole list, 
ascertain the status of each project, the time it had been going, 
the progress it was making, its prospects and importance, and 
the work necessary for its completion. This committee under 
the supervision of the director made a catalog showing for each 
project the publications issued upon it, its relation to other work 
of the station, its adequacy, and the future plans of the leader. 
The latter appeared before the committee and discussed his 
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projects, explained their importance, and in the end recommended 
what ones should be continued and what should be brought to 
a close as soon as feasible. 

The advantage of such a review must be apparent. Each 
project stood on its own merits. Some which had been drifting 
but had been using up money were detected, and their future 
decided. In this way a conservative and safe means was pro- 
vided of sifting out the less active or important as soon as prac- 
ticable, and a basis furnished for a live, active project list. You 
will recognize that it furnished the best possible means for estab- 
lishing coéperation and coérdination within and without the 
station. 

At another station a research committee was appointed to 
revise the project list in much the manner referred to above, 
but in addition to construct a program of station work designed 
to better cover matters of prime importance and less dependent 
on chance or special preference. To this end the heads of depart- 
ments, extension specialists, and county agents of the state will 
canvass the needs for investigation, and the suggestions presented 
will be weighed and incorporated in an adequate constructive 
program of investigation. Other stations have taken similar 
steps, but there are indications that the practice might well be 
more general. 

Most stations have too many projects. They are to some 
extent accumulations, and represent a desire of individual workers 
to have a considerable list of undertakings. To this extent they 
embody a false idea, an ambition not in accord with the present 
views of investigation. It is desirable to encourage narrowing the 
scope in many cases, and organizing the work so that it will be 
more definitely centered on specific questions of limited range. 
The very fact that stations have forty, fifty, and even a hundred 
projects shows how widely their efforts are being scattered, how 
far they fail of concentration. 

How many projects did Hellriegel have when he set about 
settling once for all the -long contested question of whether 
legumes take nitrogen from the air? The famous Rothamsted 
station has always limited its efforts quite definitely. It has 
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concentrated on special questions, and has broadened its field 
of investigation almost entirely as a result of questions which 
the progress of these studies developed. Hilgard concentrated 
the work of his station on soils and their utilization, expanding 
his program only gradually as new funds came. One of the chief 
reasons why Hopkins met with such success in his studies was 
that, although they covered a quite wide range, they were 
definitely and consciously centered in his purpose to develop 
principles of soil fertility and permanent agriculture. 

The specialist with only two or three projects may accomplish 
more for his own reputation and for the permanent benefit of 
practical agriculture than one who is attempting to carry a dozen 
or twenty, as some unfortunately are. It is an aid to the man 
with a long list of projects to have this list reviewed by others 
in a sympathetic but critical manner, and account of stock taken. 
It helps him to discard or terminate those he may have been 
doubtful about, and to direct his efforts along more constructive 
channels. 

Such a scrutiny provides not only against a scattering of effort 
but against superficial, intermittent work. It may even affect 
the composition of the staff itself. Station staffs have been 
made up in the past largely on the basis of departments instead 
of problems. The reason for this is clear and need not be elabo- 
rated; stations have often had to make the best of the material 
at hand. But with a larger number of persons now assigned 
primarily to research, the special needs of the station and the 
lines it plans to study may well figure in the search for a worker 
and the assignment of duties. In other words, men may be 
sought to do definite things. 

Too often a botanist or a chemist or an animal husbandman 
has been brought into the staff because there was a vacancy, 
and then asked to outline some projects, and perhaps told that 
as he was to be paid partly from the Adams fund he must get 
one or two lines that would fit that fund. More rarely perhaps 
is he advised of the station’s program and invited to take hold 
of some phases of problems included in this program, to occupy 
at least a part of his time. How different is the case with an 
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industrial concern which opens research laboratories! The latter 
has certain problems to be worked out and is on the lookout 
for others in its field which are likely to prove profitable. 

Such a selection of men to carry forward predetermined lines 
is entirely feasible in the case of station forces. When the 
director of the Maine Station went in search of a biologist he 
had a very definite purpose in view, and although the man he 
selected had never worked in that particular line and was not 
familiar with poultry raising, he was thoroughly trained, and 
he adapted himself to the situation, developing a department 
of research of national reputation. There are, of course, many 
similar illustrations which go to reinforce the feasibility of the 
station itself making and shaping the general plan of operations, 
and giving it direction, instead of leaving it to the various depart- 
ments working independently, or making it contingent on the 
individual ability of the teaching staff. 

It is becoming clearer with the development of station work 
that in large measure it should be organized around problems. 
In this the relations of the various departments need to be con- 
sidered. Broad questions will often involve coéperation, or a 
division of the inquiry between departments. This may mean 
either a close working together, or an approach from different 
standpoints, or the taking up of separate but essential phases 
of the question. It may even involve one department working 
for another or under its direction for the time being. 

In the drift toward specialization, scientific men have more 
and more segregated themselves into groups each of which con- 
fines itself to the study of a special and often narrow field. Spe- 
cialization represents a great advance. It recognizes the deeper 
insight, the necessity of intensive study, and a differentiation of 
field and of skill. But specialization is opposed to generalization 
and may unfit men for it. 

While specialization has served greatly to advance scientific 
knowledge, there is a danger in its isolation of retarding the 
solution of complex problems like those in agriculture. These 
problems have often been worked upon from the standpoint of 
the individual specialist, without particular reference to what 
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investigators in another branch are doing. From the standpoint 
of the individual a special phase and not the broad problem may 
become the unit. It does not necessarily require a specialist 
to see a problem, and he may not see it in its entirety. The 
analysis of a question is an important step toward its study, and 
such analysis often needs the combined insight of specialists in 
different fields. Hence the advantage of organization of research 
around problems in such a way as to unite this viewpoint and 
means of attack. 

Some men are more resourceful in planning and conducting 
investigation than others. There are some who are natural 
leaders, and others who do their best work in association. It is 
the business of the director to determine this and to use his force 
and facilities to the best possible advantage. It is one of his 
functions to study the workers and their work, to determine 
whether the latter is progressing as it should, to ascertain its 
needs if there are weak points, and to provide help from another 
department where it is required. He should form a judgment 
of the members of his staff, and until he has that there is little 
warrant for authorizing large undertakings. We ought to avoid 
experimenting with men as far as possible. 

Economy of the supply of workers, and especially those of 
outstanding ability in research, suggests utilization of their 
talents to the utmost. Research is not alone for the few if 
proper guidance can be supplied. Leadership is of great im- 
portance to make most highly effective the work of the rank and 
file. The history of science shows to how large an extent dis- 
coveries and important deductions have rested upon long series 
of accurate observations requiring care and patience, but not 
necessarily great genius. “The method of science is not a mysteri- 
ous gift of genius but a practical tool in the discovery of facts 
and their application to the problems of everyday life.” Much 
credit, therefore, belongs to the patient workers whose efforts 
help to make discovery possible provided their work is so done 
that it can be knit together. 

A man’s inherent right to work independently depends first 
on his ability and his particular problems, and second on the 
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requirements of the station program. Such right may never 
mean freedom from supervision or direction. It should not be 
forgotten that the workers in an experiment station are members 
of an organization, bound together by a common interest and 
purpose, and subject in the final analysis to the general plan of 
a public service institution. This does not imply any narrow 
view, the sacrificing of ambition, or the subordination of indi- 
viduality, but it implies loyalty to a cause and to an organization. 
It means, what has long been clear and freely admitted, that 
many of the intricate problems in agriculture are larger than 
any individual, and that their solution as rapidly and completely 
as is humanly possible is something the public has a right to 
expect from these institutions. It is natural therefore that 
stations should frequently find it desirable to combine their 
labors and their forces. The fact that the director and his staff 
constitute the experiment station, and that they themselves in 
very large measure determine its working program, makes it a 
singularly democratic institution in which loss of individuality 
need rarely be feared. Merit will tend to attain its proper level. 

Dean Thatcher, of Minnesota, has recently made a strong 
appeal for the adoption of “such a real spirit of coéperation as 
will bring to the solution of our problems the combined results 
of training and experience of all the workers who can contribute 
anything to either the immediate progress of an investigation 
or its final practical application.” To develop such a spirit, 
he describes the conference groups of scientific workers which 
have been established at the Minnesota Station. The purpose 
is to provide an opportunity for frequent discussion and friendly 
criticism of the methods and results of research in progress, 
and to insure that when any new project is being considered all 
phases or scientific aspects of the problem may be given due 
consideration and properly provided for. The result has been 
a very pronounced growth of the general spirit of codéperation 
at that station. The plan is worthy of wider introduction. 

A natural effect of thoroughly organizing the work may ulti- 
mately be felt in the type of problems attacked. There will, 
of course, be many projects which aim at the settlement of some 
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single fact or local question, but more and more the type of 
problems to be studied will be such as relate to broad funda- 
mental questions of permanent character and wide application, 
bearing ultimately on the formulation of good agricultural policy 
and practice. These from their nature will inevitably call for 
relating the work of different departments, and suggest codper- 
ation both in attack and in interpretation. General principles, 
broad underlying facts, and the understanding of their limita- 
tions and controlling factors, have a far more enduring value than 
results which pertain to minor questions or deal primarily with 
_ local aspects or conditions. 

When the work of a station has been well organized, when 
each house has been set in order, the way is more clear for arrang- 
ing for effective codperation or coérdination between stations. 
This should not be on too extensive a scale, especially at the 
outset, and should be as free as possible from complications 
and cumbersome machinery. A small number of undertakings 
are more likely to succeed than if the attempt is made to bring 
a large part of the work into codéperation. A few things well 
and satisfactorily done are more important than many less 
effective ventures. It is by success in codperative effort that 
the plan will win friends and conviction, and will grow by its 
own force if the means are provided. 

For most of the experiment stations the organization of their 
work with reference to what others are doing is no longer a matter 
of preference alone, but in a greater measure is impressed upon 
them by present conditions. Insufficient funds make such action 
necessary if the stations are to cover the field and render the 
service expected of them. Individual workers and separate 
stations have their quite distinct limitations, and their efforts 
may be materially supplemented and strengthened by those of 
other institutions. It should be realized that joint effort is a 
means of making the work of each station and each individual 
worker more effective. 

The American stations comprise a system having a common 
purpose, as well as local responsibilities, and confronted with 
many problems common to regions extending far beyond state 
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boundaries. The stations do not exist merely to themselves or 
for their states. They have a unity of purpose, and a range of 
interest which is not confined to the local aspects of problems. 
They are interdependent. They can economize their time and 
funds, and make their efforts more productive of sound conclu- 
sions by so relating their work as to cover certain problems com- 
pletely, make the attack more concentrated, and the results 
more readily comparable or intelligently harmonized. 

Codéperation may lead to a more intensive study of the nature 
of the problem—what it really involves, what features or branches 
of science are included in its manifestations, and hence the means 
of approaching it, instead of viewing it from a one-sided, indi- 
vidualistic standpoint, or in the practical form in which it comes 
up to the station. One great need is a more careful definition 
of problems. In agriculture they are unusually complex, and 
the factors they embrace are often quite obscure. We are apt 
to see these problems in their composite character, as involved, 
practical questions, rather than in their fundamental aspects. 
Attempts to solve them in such form really aim at providing 
empirical rules for farming and usually lead to results which are 
themselves largely empirical. 

Coéperation and correlation may result in minimizing dupli- 
cation. Repetition is all right if warranted, but we all know 
there has been a vast amount of going over similar ground in 
a similar way without adding anything new that is material or 
contributing to the final solution. There is, of course, little 
reason for duplication which is not constructive and fails to take 
account of what has gone before. 

Then again the lack of coéperation and better understanding 
has had an unmistakable effect on the public. Fragmentary, 
inconclusive and discordant results have led to criticism and 
lack of confidence. There is still need to inspire the confidence 
of the public, to create the feeling of dependence on the teachings 
of experimentation, and above all to avoid confusing the farmer 
and his teachers. : 

If the extension workers are to bank on experiment station 
results and conclusions, the latter must be well fortified and 
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beyond the controversial stage when they are given out for 
popular consumption; we should agree fairly well among our- 
selves, or understand why we do not agree without reservations. 
I think the station bulletin is an improper place for criticism 
and controversy. These are appropriate in their place, but 
their proper place is the scientific journals and the meetings of 
specialists. In the station bulletin they are likely to be mis- 
interpreted and to weaken the position of investigators. 

One essential to joint effort is the provision of conference of 
those involved or disposed to join hands. Nothing can take 
the place of this in organizing work, and in analyzing and 
determining what should be covered in the solution of a problem. 
Codperation must be a democratic effort. A centralized, made- 
to-order plan, to be followed rigidly by those who participate, 
starts off wrong. Codéperation should begin with the outlining 
of the problem and the making of the plan. It is in this that the 
different views and breadth of knowledge of facts and conditions 
are of great advantage. Out of the exchange of ideas and the 
discussion of the real nature of the question at issue there should 
come more carefully digested and effective plans for attack. 

Finally the plan should preferably be as simple and elastic 
as the subject will permit, leaving as much latitude as possible 
to individual initiative, preference, and ingenuity. The whole 
effort should be informal, but at the same time it should not be 
without coherence and follow-up, or it will disintegrate into 
unrelated, independent effort. 

The most important thing at this time, therefore, is to recognize 
the advantage and develop the spirit of coéperation. The next 
is to provide the opportunity and means for it. There needs to 
be a wider knowledge of what is being done and where, such as 
you have attempted to provide, and there should be free inter- 
course among those engaged in common undertakings. I think 
it is becoming apparent that we have less and less to fear from 
unworthy competition as a result of exchange of ideas, and more 
and more to gain from combined and coérdinated effort. 

































MILK PRICES AND COST OF MILK PRODUCTION 


F. A. PEARSON 


Dairy Husbandry Department, University of Illinois, Urbana, Illinois 
INTRODUCTION 


The present study pertains to the seasonal cost of producing 
milk for direct consumption. Numerous organizations in vari- 
ous parts of the United States have made from time to time 
many studies of the cost of milk production, but in most in- 
stances these data involve what is known as the year cost of 
milk production. Little or no attention has been given to the 
seasonal variations in the cost of producing this important 
commodity. 

The question of seasonal variations in the cost of fat produc- 
tion was discussed briefly in 1914 before the American Farm 
Management Association and later the proceedings were pub- 
lished by the association. The present study presents quan- 
titative results which set forth in rather precise form the large 
variation in the cost of producing milk for urban consumption 
in the different months of the year. 


SOURCE OF DATA 


The Department of Dairy Husbandry has been carrying 
on detailed cost-accounting investigations pertaining to various 
problems of dairy farm administration since 1912. The data 
presented in this bulletin involve eighteen of the thirty-six farms 
included in the study of the year cost of milk production pub- 
lished as Bulletin 216 of this station.? 


1 Proceedings of 5th Annual Meeting of American Farm Management Asso- 
ciation. 

* Pearson, F. A. The Cost of Milk Production Computed on Year Basis. 
1919, p. 24, 
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COW COST OF MILK PRODUCTION BY MONTHS 


The cow cost of milk production involves only the main- 
tenance of the bulls and the milking stock; the cost of rearing 
the young stock is not included. The milking herds are main- 
tained by purchasing cows or by replacing depleted stock with 
heifers raised in the herd. 

The data presented in table 1 involve 407 cows and 19 bulls, 
the cows producing 2,806,277 pounds of milk at a net cost of 
$48,479 .67, or $1.73 per hundredweight. It will be noted that 
the net winter cost of producing this milk was $31,669.94, or 
$1.98 per hundredweight, and the summer cost, $16,809.73, or 
$1.40 per hundredweight. The monthly cost varied from $1.15 
per hundredweight in June to $2.08 in December and February. 


VARIATION IN FEED EXPENSE 


For the herds under consideration the feed expense per hun- 
dredweight of milk produced, varied from 40.1 cents in June to 
$1.41, or over three times as much, in December, with an average 
of $1.05 for the year. For the winter months the feed expense 
aggregated $21,307.29, or $1.33 per hundredweight of milk, and 
for the summer months, $8,159.56, or $0.68 per hundredweight 
of milk. 


VARIATION IN LABOR EXPENSE 


The expense of man labor per hundredweight of milk pro- 
duced varied from 27.9 cents in June to 41.0 cents in December, 
with an average of 36.3 cents for the year. During the winter 
six months an average of 11.7 hours per day of man labor was 
spent on each herd, while in the summer months an average of 
only 7.9 hours per day was used. 

While the variations exhibited in the labor expense are not so 
great as those shown in feed expense, they are still great enough 
to contribute materially to the large variation in the total cost 
of production. 
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QUANTITIES OF FEED AND LABOR PER HUNDREDWEIGHT OF MILK 


By an inspection of table 2 it will be noted that with the cow 
as the unit of computation, the value of the man labor, grain, 
hay, dry forage, and succulent feeds represents 77.8 per cent of 

TABLE 2 
Cow cost of milk production: Amounts of man labor and feed other than pasture 
required to produce 100 pounds of milk, and the percentage which the value 
of these forms of the net cost 





| WINTER MONTHS 


| 





| 

| o 

| YEAR 
| 

} 

























































































| wee Fl | Winter, 
| Jane |Febse-| march | April | ,,|P 9c ix. 
| } | | | | months 
| eae 
Man labor (hours) ........| 2.29} 2.39} 2.43] 2.39] 2.26) 2.42) 2.56) 2.41 
. | | an ‘pian 
Feed | 
Grain (pounds) .......| 32.4 | 41.5 | 51.6 | 48.3 39.8 | 40.0 | 41.7 43.9 
Hay (pounds) ........ | 36.4 | 58.0 | 52.5 | 47.1 | 43.2 | 60.1 | 59.1 | 53.0 
Other forage (pounds) | 25.9 | 49.1 | 41.1 | 35.6 | 24.6 | 55.9 | 49.4 | 42.1 
Silage (pounds) ....... [154.0 [204.2 183.4 154.7 162.8 |183.8 |214.6 |183.2 
Percentage that feed and | | | | 
labor form of net cost ...| 77.8 | 88.1 | 87.0 | 84.2 | 83.1 | 88.0 | 87.1 | 86.3 
SUMMER MONTHS 
| gu | Sum- 
May | June July | Ausoet tem | ime = 
re 
Man labor (hours)...............] 1 85} 1.76) 2.18) 2.58) 2.69} 2.28) 2.15 
‘ee ieee eee See 
Feed | | | | 
Grain (pounds)..............| 20.6 | 13.7 | 13.4 | 12.9 | 15.5 | 26.7 | 17.6 
Hay (pounds)...............] 14.9] 1.7] 8.6 | 13.8 | 20.0 | 29.9 | 14.2 
Other forage (pounds).......| 0.78} 0.29) 0.37) 0.48) 8.7 117.8) 43 
ee eee | 91.4 |192.5 1297 .4 130.5 |115.0 
—_ | | $$$ 
Percentage that feed and labor | | 
form of net cost...............| 61.6 | 47.3 | 54.3 | 59.9 | 70.7 | 76.9 | 61.9 
! 





the net yearly cost of producing the milk. The percentage 
which feed and labor constituted varied from 47.3 in June to 
88.1 in January. ; 

The amount ,of labor per 100 pounds of milk varied from 
1.76 hours in June to 2.69 hours in September, averaging 2.29 
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hours for the year. The grain fed per 100 pounds of milk varied 
from 13.7 pounds in June to 51.6 pounds in February, averaging 
32.4 pounds for the year. 

The amounts of feed and hours of labor, and the percentage 
which the total value of these forms of the net cost, being deter- 
mined, it is relatively simple to determine the approximate cost 
of milk production for any given period. The costs being 
expressed in commodities may be converted into terms of value 
by applying farm prices to these units. 

Assuming the prices are as follows the June cost would be: 


Graim..........ccccccccccceeceeess 13.40 pounds at $55 per ton = $0.377 
BRAID. 0. oc cccccsccccecccccccescss QO pOENes G@perten = .1D 
Sanka « acdeiarnendde nea .. 1.70 poundsat 10 perton= .009 
Other roughage................... .29poundsat 6perton= _ .001 
Man labor..................... 1.76 hours at 25 cents per hour =  .440 
Ne Se ID IIR is Gv deien ne bana 004s oo as ose enue becnenk 
Proportion that feed and labor form of total net cost... 47.3 per cent 
Net cow cost of milk per hundredweight........................ $2.07 


Figured in a similar manner, the December cost would be 
$3.30 per hundredweight of milk; the summer cost, $2.34; the 
winter cost, $3.19; and the year cost, $2.81. 


SIGNIFICANCE OF SEASONAL VARIATIONS IN FEED AND LABOR 
EXPENSE 


In the past due significance has not been attached to the 
role that pasture plays in dairy farming. The most popular 
method of dispensing with the pasture question has been to 
contrast the total amount of food secured from an acre of pasture 
with the amount secured from an acre of corn silage or alfalfa. 
However, in spite of much advice to the contrary, the dairy 
farmers have continued to make general use of pasture since 
the cheapest food for the summer months is obtained in this way 
and the farmer is enabled to reduce the amount of labor spent 
on the herd. As the months favorable to pasturing stock 
approximately coincide with the crop season, this reduction in 
the amount of labor spent on the herd enables the farmer to 
spend more labor on the crops. 
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On the eighteen farms under discussion, the man labor devoted 
to the production of milk during the summer months totalled 
27,632.5 hours, an average of 152 hours per day. In the winter 
months it amounted to 43,533.0 hours, or 238 hours per day. 
The difference per day per farm between summer and winter 
was 4.8 hours. 

The expense for feed in the summer months is much less 
than in the winter months. In this study, in the month of 
June, when pastures are best, the feed expense was considerably 
less than one-third the average for the winter months. This 
was due to the fact that much more grain was fed per hundred- 
weight of milk in the winter months than in the summer months. 

Pasture is a crop which is in most cases planted, grown, and 
harvested without much assistance from the farmer. Dairy 
farmers pasture-fe¢d in the summer, rather than barn-feed, 
because they usually have in permanent blue grass some land 
which cannot be tilled with profit. Pasture reduces the amount 
of labor spent on the herd and permits more time to be spent 
with the crops during a period when the returns secured from 
labor spent on crops are relatively large compared with returns 
from the herd. If the farmers did not pasture their stock in 
the summer and yet continued in the dairy business, barn-feed- 
ing during the summer months, more buildings would have to be 
maintained to house the additional feed necessary, or fewer 
cows would have to be kept. Farmers without pasture who 
embark in the dairy business and sell to the ordinary markets 
have one of two alternatives: either they must barn-feed in the 
summer, or they must turn good crop land into pasture. The 
first alternative, in the absence of a large amount of unpaid 
labor, is very unprofitable. The latter, although unprofitable, 
is probably less so than the former. 


SEASONAL VARIATION IN COST OF PRODUCTION AND THE PRICE 
OF MILK 


The price of a commodity must in the long run cover the cost 
of production or production will be diminished. Milk is no 
exception to this rule. Furthermore, the price of a commodity 
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like milk for urban consumption, which is both bulky and per- 
ishable, must fluctuate approximately with the cost of produc- 
tion or prodcution will be concentrated in the more profitable 
seasons. 

The accompanying figure presents graphically the monthly 
percentage variation in the price paid for milk at the Chicago 
market during the ten years 1907 to 1916* and in the cost of 
production with the cow as the unit. 





Fie. 1 


These curves indicate that in general the monthly variation 
in the price of milk has followed more or less closely the monthly 
variation in the cost of production. The price of milk tends to 
vary somewhat less than either the herd cost or the cow cost of 
production, not rising so high in the winter nor falling so low 
in the summer. The monthly cow cost per hundredweight of 
milk varies from 122 per cent in February and December to 67 
per cent in June. The price of milk varies from 120.3 per cent 
in December to 70.6 per cent in June. 


*For tabular presentation, see page 356 of Bulletin 216. 
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In the past many persons have recommended a flat price for 
milk throughout the year. This recommendation has usually 
been made in the absence of due appreciation of the wide varia- 
tion in the monthly cost of production. A flat yearly price for 
milk is out of the question, as production would tend to concen- 
trate in the summer months of low cost. This would result in a 
supply in the winter season that would not be sufficient to meet 
the demand. 

Other persons, admitting that a flat yearly price is not prac- 
tical have suggested that prices should be on the basis of two 
six-month periods, with the price for the winter months higher 
than that for the summer months. This scheme has many 
advantages over the plan of a flat yearly price, but it would 
still be impossible to set a price that would encourage a fairly 
constant volume of milk throughout the period, because the 
fluctuation in the cost of production is so great from month to 
month. For instance, April is a month during which a large 
volume of milk is produced at a cost considerably greater than 
that for the summer months, but yet somewhat lower than 
that for the winter months. April being between the two 
seasons of high and low prices, is the month during which, even 
under the present scheme of monthly adjustment, the farmer 
producing winter milk probably suffers most. Under a six- 
month scheme the price of April milk would have to be either as 
low as the summer price or else as high as the winter price. 
The former would be a handicap to the producer and the latter 
a burden to the buyer. 

Again, it would not be satisfactory to sell milk in June, when 
there is usually a surplus, at the same price as in August and 
September, .when there is usually a scarcity, although these 
months occur in what are known as the summer months. Sim- 
ilar discrepancies could be pointed out for the winter months. 

Owing to the great variation in the monthly cost of milk 
production, a flat price for any extended period would probably 
shift production to the more profitable months. Since milk 
production is so sensitive to changes in prices, the milk producer, 
the milk distributor, and the milk consumer are best protected 
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through a fluctuating price, which insures, so far as it now seems 
possible, a fairly constant supply of milk. If the price of milk 
fluctuates approximately with the cost of production, the dis- 
tributor’s supply is automatically regulated, the milk producer’s 
market is protected, and the consumer is assured of a normal 
supply of milk throughout the year. 


CONCLUSLONS 


1. The amount of man labor involved in the production of 
milk ‘is considerably less in the summer months than in the 
winter months. This is true whether based upon the total 
amount of labor used on the herd or whether based upon the 
amount involved in the production of 100 pounds of milk. 
Proper significance of this reduction in labor is appreciated only 
when attention is drawn to the fact that these savings in labor 
occur during the pasture season, which coincides with the crop 
season, when the maximum labor is needed in the field. 

2. Aside from man labor, feed, and horse labor, the expenses 
of producing milk are more or less constant throughout the 
year. When all expenses are included, the net cost of producing 
100 pounds of milk in June is about 60 per cent of the year cost, 
and in December about 120 per cent. 

3. With a fluctuating seasonal cost, it is to be expected that 
farmers will tend to concentrate production in the more profit- 
able months. As the urban trade demands a constant supply 
of milk throughout the year, the price of milk must fluctuate 
approximately with the cost of production in order to prevent 
an extreme shortage at one time and a large surplus at another. 
In other words, a properly adjusted fluctuating price for milk 
throughout the year protects the farmer’s market and the dis- 
tributor’s and consumer’s supply. 














A MODIFICATION OF THE HAECKER AND SAVAGE 
FEEDING STANDARDS FOR DAIRY CATTLE 


ANDREW C. McCANDLISH 


Dairy Husbandary Section, Iowa State College, Ames, Iowa 


The feeding standards have now come to be recognized as 
valuable adjuncts to the teaching of the principles of feeding 
and as criteria by which rational feeding methods can be out- 
lined. However, consideration must be given to the fact that 
no feeding standard can ever be looked on as determining defi- 
nitely the amounts of nutrients that must be supplied to certain 
animals, for the simple reason that the individuality of an animal 
is a very variable factor and at the same time is the chief one in 
determining the feed requirements of the animal. In addition 
there are certain factors in nutrition, such as the variations in 
the quality of the proteins; the occurrence and distribution of 
the ‘‘vitamines,” and the requirements of the animals for ash, 
that are not considered in feeding standards. In spite of these 
drawbacks the feeding standards are of great value and have 
come to stay. The present problem is to render the standards 
not only more nearly accurate but also more easily applicable. 

All of the standards in use can be considered as modifications 
of the Wolff-Lehmann standard, those of Haecker (3) and Sav- 
age (5) being stated in terms of digestible nutrients while the 
standards of Armsby (1) and Eckles (2) are given in terms of 
digestible true protein and net energy. No effort will be made 
to discuss the accuracy or relative merits of the standards but a 
suggested modification of those based on digestible nutrients will 
be given. 

The Haecker standard (3) is given in terms of digestible crude 
protein, digestible carbohydrate and digestible fat and the use 
of three units of measurement obviously renders it somewhat 
cumbersome. The Savage, standard (5) modifies the Haecker 
standard somewhat and is stated in terms of digestible crude 
protein and total digestible nutrients, this latter term being the 
190 
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sum of the digestible crude protein, the digestible carbohydrate, 
and 2} times the digestible fat. There is a distinct disadvantage 
in using the two terms, digestible crude protein, and total diges- 
tible nutrients. 

When a ration is calculated according to this standard it is 
easy to see where the protein in the trial ration meets the require- 
ments of the standard but it is difficult to determine when the 
carbohydrate equivalent portion of the ration meets the require- 
ments. For example, if the protein requirements should not be 
met with the trial ration and the total digestible nutrients should 
appear to be correct it is evident that the carbohydrate equiva- 
lent portion of the ration is incorrect and a mental calculation 
must be made to determine the necessary amount of carbohy- 
hydrate equivalent that must be added or deducted in order to 
bring the ration into line with the requirements of the standard. 

A still further modification has been made by Morrison (4) by 
simply using the Haecker and Savage protein requirements 
as minima and maxima respectively and giving the requirements 
for total digestible nutrients as the average of the requirements 
of the two standards. In the practical use of the standard the 
range in protein requirements is not used as a general rule, the 
common practice being to use the average of the two for protein 
requirements. 

Consequently, the table presented here has been calculated so 
that the protein requirements given are the averages of those 
called for by the Haecker and Savage standards and the carbo- 
hydrate equivalent requirements of the two standards have also 
been calculated and averaged. In this way the requirements of 
an animal can be stated in two simple terms—digestible crude 
protein and digestible carbohydrate equivalent—which are 
independent of each other. 

The requirements for the production of one pound of milk, 
ranging from 2.5 per cent to 7.0 per cent in butterfat content are 
given. The maintenance requirements for use with this table 
are 0.0700 pound of digestible crude protein and 0.7925 pound 
of digestible carbohydrate equivalent per 100 pounds live weight. 








TABLE 1 


Digestible nutrients required for the production of 1 pound of milk 









FAT IN MILK 


DIGESTIBLE NUTRIENTS 





Crude protein 


Carbohydrate equivalent 








per cent 
2.é 
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ARWNHeKOOBDNAMRWNHOOHOBDNGD 


RPwWnNe OCS 


2 

2 

2 

2 

3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
4. 
4. 
4. 
4. 
4. 
4. 
4. 
4. 
4. 
4. 
5. 
5. 
5. 
5. 
5. 
5. 


or 








pounds 


0.0459 
0.0466 
0.0473 
0.0480 
0.0487 
0.0494 
0.0501 
0.0508 
0.0515 
0.0522 
0.0529 
0.0536 
0.0543 
0.0550 
0.0557 
0.0564 
0.0571 
0.0578 
0.0585 
0.0592 
0.0600 
0.0607 
0.0614 
0.0621 
0.0628 
0.0635 
0.0642 
0.0649 
0.0656 
0.0663 
0.0670 
0.0677 
0.0684 
0.0691 
0.0698 
0.0705 
0.0712 
0.0719 
0.0726 
0.07. 

0.0741 
0.0748 
0.0755 
0.0762 
0.0769 
0.0776 





pounds 
0.1999 
0.2045 
0.2091 
0.2139 
0.2198 
0.2246 
0.2295 
0.2344 
0.2402 
0.2453 
0.2511 
0.2560 
0.2619 
0.2667 
0.2715 
0.2774 
0.2823 
0.2871 
0.2919 
0.2968 
9.3016 
0.3061 
0.3100 
0.3146 
0.3183 
0.3230 
0.327 
0.3313 
0.3362 
0.3397 
0.3445 
0.3481 
0.3529 
0.3575 
0.3614 
0.3659 
0.3697 
0.3745 
0.3781 
0.3840 
0.3875 
0.3913 
0.3948 
0.3996 
0.4043 
0.4070 
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FISHY FLAVOR IN BUTTER! 


J. T. CUSICK 
Dairy Industry Department, Cornell University, Ithaca, New York 


INTRODUCTION 


The improvement of the quality of butter has been the aim of 
investigators and manufacturers of dairy products for many 
years. Abnormal flavors and odors in milk, cream, butter and 
cheese have caused the dairyman endless trouble and annoyance. 
To preserve the normal flavor in butter and cheese, the efforts 
of the dairyman have been directed almost entirely in the direc- 
tion of controlling the methods of manufacture of these products, 
while little attention has been given to chemical and bacterio- 
logical changes produced by the various methods used. The 
effect of the various methods of handling and treating milk and 
cream have had little interpretation as to the chemical changes 
produced in these products or the influence of bacterial growth. 
It is noted that chemical changes are produced in cream handled 
in certain ways, and the chemical changes in the pabulum of 
the bacteria must have its influence on the growth of the various 
types of organisms retained in the resulting butter. Butter 
handled one way seldom if ever goes ‘‘fishy,’”’ while to diverge 
from this certain method of handling the cream before churning 
would endanger the quality of the resulting product. The 
presence of a chemical substance, having a flavor and odor of 
decomposed fish, must necessarily be produced in the butter by 
synthesis or decomposition of some of the components of the 
cream. As the decomposition of one of the constituents of the 
butter would theoretically give a substance having a fishy flavor 
and odor, it may be concluded in the light of recent investiga- 
tion, that this substance—tri-methylamine—is the cause of 
fishy flavor in butter. What is the réle played by bacteria in 
bringing about this change is the subject of our investigation. 

‘This work was done in the Department of Dairy Industry, N. Y., State 
College of Agriculture, under the direction of Prof. W. A. Stocking. 
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REVIEW OF LITERATURE 


In 1900, fishy flavor and odor were found in milk by Harding, 
Rogers and Smith (1) at the New York Agricultural Experiment 
Station at Geneva. In this case the milk from a single member 
of a herd of cows was found to have a strong fishy odor and taste. 
However, the reason for the milk from this particular cow being 
“fishy” was not ascertained. An organism suspected of causing 
the abnormal flavor was isolated and various experiments per- 
formed to determine if the suspected organism would reproduce 
fishy flavor. No positive results were obtained. 

O’Callaghan (2) (1901) declared that Oidium lactis was the 
cause of fishy flavored butter. Even unsalted butter was 
reputed to have developed this disagreeable flavor. His work 
was repeated by Rogers and also by Reakes, Cuddie and Reid (3) 
(1912). They all agreed that Oidium lactis was not the cause of 
fishy flavor. The latter authors conclude that: 


The development of fishy flavor in butter arises as a result of a chem- 
ical change including a splitting up of some of the constituents into 
compounds possessing this peculiar character and taste, the factors 
responsible for such change being apparently of a degree of high acidity 
of the cream and overworking. 


Harrison (4), however, agrees that fishy flavor in butter is due 
to the presence and growth of undesirable bacteria in cream. 

Rogers (5) (1914) gave out the information that fishy flavor is 
usually preceded by an oily or a metallic flavor. He found that 
fishy flavor is not prevented by low temperatures, but only 
retarded by them. Also that salts of iron and copper accelerate 
the production of fishy odor and taste. He never found fishy 
flavor in unsalted butter. 


In the opinion of the writer, fishy flavor is caused by the slow, spon- 
taneous chemical change to which acid is essential and which is favored 
by the presence of small amounts of oxygen. Fishy flavor may be 
prevented with certainty by making butter from pasteurized sweet 
cream. Butter made from pasteurized sweet cream with starter, but 
without ripening, seldom if ever becomes fishy. 
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Hunziker (6) (1915) found that high pasteurizing tempera- 
tures, such as 185°F. and higher, may cause a very poor quality 
of butter. The butter seemed to have a disagreeable oily flavor 
suggesting also that of decomposed fish. This occurred more 
particularly in summer when the cows are in pasture and the 
butter fat contains more than the average amount of olein. 

The action of high acid and high temperature on the olein, 
Hunziker thinks, is the cause of fishy flavor in this instance. 

Hammer (7) (1917) isolated an organism from a can of evapo- 
rated milk that had a strong fishy odor and flavor. He inocu- 
lated both sterile and pasteurized milk and cream with this 
organism and fishy flavor developed in a few hours. In inocu- 
lated milk there was also produced coagulation and digestion. 
He was, however, unable to produce fishy flavor in butter either 
by inoculating the butter directly or by adding the culture to 
the cream before churning. 


In some lots of butter, salt was used, while other lots were unsalted. 
The counts made showed that the number of bacteria per gram de- 
creased throughout the holding period with butter made from sour 
cream and with salted butter made from sweet cream, while with 
unsalted butter made from sweet cream there was an increase followed 
by a decrease. 


The organism was called Bact. ichthyosmius. 

In repeating Hammer’s work, butter was made from cream 
which had been inoculated with a culture of Bact. ichthyosmius, 
and in some cases fishy flavor developed in the butter after a 
few months in storage. The cause of the fishy flavor is not 
credited entirely to the Bact. ichthyosmius as the treatment of 
the cream before churning seems to have brought about chem- 
ical changes in the product which evidently were responsible for 
the development of the undesirable odor and taste in the butter. 





PLAN OF THE EXPERIMENT 





Cream containing 30 per cent butter fat was used to make 
the butter for these experiments, and the six portions taken 
treated as follows: 
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Portion D. About 750 cc. of sweet cream was pasteurized at 145°F. 
for thirty minutes, and then cooled to 48°F. The cream was then inoc- 
ulated with 1 ec. of an aqueous solution containing a culture of Bact. 
ichthyosmius which had been grown on an agar slant. This organism 
was isolated from a group of ten, and was the only one to produce fishy 
odor in sterilized milk. The butter was made in the usual manner, one 
half of the portion was salted, while the other half was not. Both 
samples were stored in a refrigerator at 15°F. Another sample of 
cream was treated in the same manner as the above sample except that 
it was not inoculated. This latter was a check sample for D. 

Portion E. This sample of sweet raw cream was inoculated like 
the preceding sample, incubated at 98°F. for three hours; cooled to 
60°F. and then churned. From this point E and all of the following 
samples were treated the same as in sample D. 

Portion K. The sweet cream was inoculated; incubated at 98°F. 
for three hours, the acidity neutralized to phenolphthalein with sodium 
hydroxide, and churned at 60°F. 

Portion N. The cream here was inoculated, incubated, and neutral- 
ized as in portion K. After neutralizing, one ounce of liquid starter 
was added, and the mixture allowed to stand at room temperature for 
three hours before churning. 

Portion R. This portion was inoculated; one ounce of starter 
added, and the cream allowed to stand at room temperature for three 
hours to ripen. At the end of three hours it was neutralized and then 
churned. 

Portion X. This last sample was inoculated, incubated for three 
hours at 98°F.; cooled to 60°F., starter added; and churned after 
three hours. 


Each portion of cream then was represented by an unsalted 
sample of butter as well as a salted sample inoculated with 
Bact. ichthyosmius, and a check sample which was not inocu- 
lated, but was salted. These were all stored at 15°F. Every 
two weeks, during a period of eight months, a bacteria count 
was made on both the inoculated samples from each portion. 
The colonies were grown on lactose agar. The counts noted in 
the portions represent the number of bacteria per gram of butter. 
All three samples from each portion were scored frequently for 
quality (flavor). 
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General summary of the work of scoring. No check (uninocu- 
lated) sample was scored ‘‘fishy.” No unsalted, inoculated, 
sample was scored “‘fishy.”’ Salted sample from portion D 
(inoculated), made from fresh cream which was pasteurized and 
then churned at once, was not scored “fishy.” The bacteria 
decreased rapidly both in the salted and in the unsalted sample. 
Samples from portion E were not scored “fishy.”” The bacteria 
count on the salted sample was 120,000,000 at the time it was 
churned, and at the end of six months the ¢ount was 460,000. 
The unsalted sample had a count of only a few hundred at the 
end of four months. The only difference between this portion 
and the preceding was in the neutralization of the sample after 
incubation. The salted sample of portion N was accidently 
destroyed at the beginning of the fourth month in storage. 
However, the author scored the sample “fishy” a short time 
before the accident. Portion R after four months in storage 
had a strong fishy odor. At the end of seven months the odor 
had disappeared somewhat. The salted sample from portion X 
was scored ‘“‘fishy”’ by one of the judges, ‘‘tallowy” by another, 
while the two remaining judges scored it “metallic.” The 
number of bacteria per gram of butter in this sample was several 
million even after it had been in storage for several months. 














D. D.8. 
DATES OF PLATING 
Bacteria per gram Scored 10/28 Bacteria per gram Scored 10/28 

3/19 23,400,000 62,000 

4/2 18,250,000 5,000 

4/16 11,500,000 2,150 

4/30 7,500,000 2,000 

5/14 4,050,000 1. 0 1,900 1. 0 
5 /29 3,000,000 2. 0 700 2. 9 
6/11 600,000 3. 0 500 3. 0 
6 /25 505,000 4. 0 200 4. 0 
7/9 435,000 000 

7 24 405,000 

8/7 285,000 

8/21 45,000 














D. = Made from sweet cream, pasteurized, and churned at once. 
D. 8. = Same as D. except salted. 
Acidity of both, 0.135 per cent. 
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N N.S. 
DATES OF PLATING 
Bacteria per gram Scored 10/28 Bacteria per gram | Scored 
3/19 1,232,000,000 16,600,000 
4/2 42,000,000 8,950,000 
4/16 25,000,000 6,650,000 
4/30 20,000,000 6,400,000 
5/14 20,050,000 5,450,000 
5 /29 18,800,000 1. 0 4,600,000 
6/11 18,600,000 2. 0 3,750,000 
6 /25 5,800,000 3. 0 Sample accidentally destroyed 
7/9 2,850,000 4. 0 
7 [24 1,780,000 
8/7 205,000 
8 /21 70,000 
N. = Sweet cream, pasteurized, inoculated at room temperature, neutralized, 
and then ripened with B.1.a. 
N. S. = Same as N. except salted. 
Acidity of samples, 0.32 per cent. 
R. R. 8. 
DATES OF PLATING 
Bacteria per gram Scored 10/28 Bacteria per gram Scored 10/28 
3/19 1,600,000,000 10,400,000 
4/2 8,750,000 10,100,000 
4/16 7,800,000 8,300,000 
4/30 Plate badly 6,700,000 
5/14 contami- 6,350,000 
5/29 nated with 4,000,000 
6/11 fleshy col- 1,350,000 
6 /25 onies after = 595,000 1. Fishy 
7/9 third count 2. 0 670,000* | 2. Oily 
7 /24 was made 3. 0 740,000* | 3. Fishy 
8/7 on this 4. 0 455,000* | 4. Fishy 
8/21 sample 70,000 
9/4 350,500 
9 /26 320,000 
10/28 215,000 

















*Fishy odor on plates at time of counting. 

R. = Sweet cream, pasteurized, inoculated, incubated at room temperature, 
neutralized, ripened with B.1.a. and again neutralized. 

R. S. = Same as R. only salted. 

Acidity of both samples at time of neutralization was 0.36 per cent. 

Sample R. is noticed here only to compare its score with that of R. S. 
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DATES OF PLATING | 


X. 


X. 8. 





| Bacteria per gram | 


Scored 10/28 


Bacteria per gram | 


Scored 10/28 





























3/19 900,000,000 32,700,000 
4/2 46,050,000 30,250,000 
4/16 31,800,000 28,000,000 
4/30 2,500,000 17,400,000 
5/14 2,160,000 1. 0 14,150,000 | 1. Metallic 
5 /29 1,950,000 2. 0 11,500,000 2. Metallic 
6/11 1,810,000 3. 0 11,200,000 3. Tallowy 
6 /25 165,000 4. 0 6,400,000 4. Fishy 
7/9 124,500 5,400,000 
7 /24 56,000 4,300,000* 
8/7 4,000,000* 
8/21 4,500,000 
9/4 4,600,000 
9 /26 3,200,000 
10 /28 | 4,200,000 
* Fishy odor on plates at time of counting 
X. = Sweet cream, pasteurized, inoculated, incubated at room temperature, 
and then ripened with B.1.a. 
X. S. = Same as X. only salted. 
Acidity of samples at time of churning was 0.297 per cent. 
K. K. 8. 
DATES OF PLATING 
Bacteria per gram Scored 10/28 Bacteria per gram Scored 10/28 
3/19 52,900,000 23,400,000 
4/2 46,000,000 14,400,000 
4/16 40,500,000 10,450,000 
4/30 34,000,000 8,500,000 
5/14 27,400,000 1. 0 6,300,000 1. Metallic 
5 /29 26,150,000 2. 0 1,800,000 2. 9 
6/11 | 27,100,000 3. 0 1,800,000 | 3. Fishy 
6 /25 27,900,000 4. 0 1,150,000 4. Fishy 
7/9 18,600,000 890,000 
7 /24 14,650,000 750,000 
8/7 7,500,000 Plates became too clouded for 
8 /21 2,200,000 further study 
9/4 515,000 
9 /26 460,000 
10 /28 








Cloudy plates 











No fishy odor was detected from any of these plates. 
K. = Sweet cream, pasteurized, inoculated, incubated at room temperature, 
and then neutralized before churning. 


K. 8. = 


Same as K. only salted. 
Acidity of samples at time of neutralization was 0.45 per cent. 
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E. E. 8. 
DATES OF PLATING 
Bacteria per gram Scored 10/28 Bacteria per gram Scored 10/28 

3/19 27,200,000 120,500,000 
4/2 11,450,000 43,250,000 
4/16 6,100,000 22,950,000 
4/30 2,800,000 Be. ae 17,000,000 a | 
5/14 2,330,000 2. 0 5,050,000 2. 0 
5/29 850,000 3. 0 2,950,000 3. 0 
6/11 785,000 4. 0 2,910,000 4. 0 
6 /25 170,000 1,990,000 
7/9 50,000 1,225,000 
7 [24 19,000 1,205,000 
8/7 000 990,000 
8/21 1,030,000 
9/4 1,005,000 
9 /26 460,000 

10 /28 241,000 

















E. = Sweet cream, pasteurized, inoculated, incubated at room temperature 
before churning. 

E. S. = Same as E. only salted. 

Acidity of both samples before churning, 0.45 per cent. 


In some of the samples of the experiment, fishy flavor was 
produced by inoculating the cream with Bact. ichthyosmius. 
The handling of the cream before churning affected the growth 
of the bacteria differently in every portion. To show how the 
samples of butter are affected chemically by the different meth- 
ods of handling the cream, tables 1, 2, and 3 are given here show- 
ing a series of butter made from cream which was handled in 
various ways and which are comparable to the ways in which 
the cream portions of the inoculation experiments were treated. 
For instance, portion D compares very favorably with portion 6 
of table 1 as to the way it was treated before churning. Portion 
6 retained a large amount of its total phosphorus, and the soluble 
organic phosphorussuffered little, if any, decomposition. Portion 
E may be compared with portion 2 of table 1. The total phos- 
phorus in 2 is very high, and the soluble organic phosphorus 
is large in amount. The portions which were scored “fishy” 
K. X. and R. underwent treatment similar to portion four (4) 
in table 1. This portion four (4) showed a very small amount 
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of organic phosphorus in the organic form, and it may be inferred 
that some of its organic phosphorus (soluble) had been decom- 
posed. By comparison, all three samples (K. X. and R.) prove 
that where there is a loss of soluble organic phosphorus, fishy 
flavor develops in the butter. The only possible organic phos- 
TABLE 1 
Salted samples of butter made 1/11/18, analyzed 1 /28 /18* 




































































PER CENT OF P20s 
BUTTER FROM 
CREAM PORTION , j ~ 5 j 
NUMBER — | Total soluble | — Protein resi- Total 
1 0.0129 0.0156 0.0027 0.0123 0.0338 
2 0.0138 0.0168 0.0030 0.0108 0.0397 
3 0.0100 0.0124 0.0024 0.0079 0.0249 
4 0.0127 0.0132 0.0005 0.0131 0.0351 
5 0.0170 0.0202 0.0032 0.0103 0.0414 
6 0.0155 0.0180 0.0025 0.0095 0.0344 
7 0.0108 0.0124 0.0016 0.0089 0.0300 
*F rom “Phosphorus in Butter” by this author. 
TABLE 2 
Analyses of above samples April, 1919 
PER CENT OF P;0: 
BUTTER FROM 
CREAM PORTION . : — 
NUMBER —— Total soluble —- seer weal Total 
1 0.0158 0.0204 0.0046 0.0120 
2 0.0232 0.0236 0.0004 0.0163 
: 3 0.0191 0.0193 0.0002 0.0086 | Totals 
4 0.0157 0.0168 0.0011 0.0163 checked 
5 0.0227 0.0242 0.0015 0.0166 
6 0.0201 0.0211 0.0010 0.0115 
7 0.0148 0.0207 0.0059 0.0091 
TABLE 3 
Unsalted sample portion 2 of above butter 
PER CENT or PO: 
Soluble in- Total Soluble or- Protein Total 
ofganic soluble ganic residue | 
2. Analyzed 1/28/18.... 0.0158 0.0199 0.0041 | 0.0139 0.0468 
2. Analyzed 4/4/19........| 0.0229 | 0.0250 | 0.0021 | 0.0147 
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phorus which is readily soluble in salt solution is lecithin. But- 
ter contains lecithin, and one of the decomposition products of 
lecithin is choline. This choline is decomposed giving tri- 
methylamine which has the odor and flavor of decomposed fish. 
Undoubtedly in the treatment of cream in certain ways, the 
lecithin is broken down to a form which is used as pabulum 
specifically by the Bact. ichthyosmius. 

At the end of the period of storage the organism was isolated 
from a sample of butter which had been scored “fishy,” and its 
identity determined. 


Morphology 


Form: rod shaped. 

Size: lu to 2u long, and from 0.6u to 0.84 wide. 
Arrangement: isolated. 

Motility: actively motile. 

Staining reaction: Gram negative. 

Spore formation: none found. 


Cultural characteristics 


Agar streak: dirty-white growth, non-viscid. 

Agar stab: dirty white growth on surface and throughout the entire 
length of the stab. 

Agar plate colonies: ellipsoidal colonies, white by reflected light and 
brown by transmitted light. 

Milk: peptonized. 

Litmus milk: peptonization and production of acid. 


Bio-chemical features 


Gas production: gas in bouillon containing sucrose, but not with 
lactose. 
Indol: positive tests in bouillon and in milk. 


All the above characteristics are in perfect agreement with 
those found by Hammer for Bact. ichthyosmius. 

As may be seen from the counts on the different samples of 
butter, the number of bacteria decreased rapidly, in most cases, 
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in the unsalted samples and in the salted samples which did not 
go “‘fishy,” while in the salted samples which did develop a 
fishy flavor the decrease in the numbers of bacteria was gradual. 
No unsalted samples were scored “‘fishy,” nor has fishy flavor 
been found in unsalted samples of butter in any of our work. 
The check samples which were not inoculated with Bact. 
ichthyosmius but which were treated in every way as those 
described in the data given above, were kept in every in- 
stance, and in no case was fishy flavor observed in any of 
them. Only three of the samples were scored ‘“‘fishy,”’ and the 
methods of handling the cream before churning were similar in 
all three cases. The limiting factor in the production of fishy 
flavor in butter seems to be in the apparent decomposition of 
one or more of the constituents of butter during the preparation 
of the cream before churning and this decomposition product is 
used as pabulum by bacteria. Lecithin, a constituent of butter, 
from its chemical constitution can be broken down to a com- 
pound which has the odor and flavor of decomposed fish. Bact. 
ichthyosmius may specifically utilize the decomposition prod- 
ucts of lecithin and bring about the formation of tri-methyl- 
amine, the compound which tastes and smells like decomposed 
fish. 


CONCLUSIONS 


1. Fishy flavor was produced in butter by inoculating the 
cream with Bact. ichthyosmius. 

2. The age of the cream, the acid content of the cream, and 
the period of incubation before churning seem to influence the 
production of fishy flavor in butter. 

3. Decomposition products of lecithin apparently are used as 
pabulum by Bact. ichthyosmius and the organism forms there- 
from tri-methylamine giving fishy flavor to the butter. 

The author wishes to express his thanks publicly to the Dairy 
Department for furnishing material for this problem and to 
Prof. W. A. Stocking for suggestions and aid in carrying out the 
work. Also to Professor E. 8. Guthrie, Dr. G. C. Supplee, H. 
C. Jackson and W. E. Ayres for scoring the butter used in this 
problem. 
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THE ELEVENTH ANNUAL STUDENTS’ NATIONAL 
CONTEST IN JUDGING DAIRY CATTLE 


HELMER RABILD 


Dairy Division, Department of Agriculture, Washington, D. C. 


Tne eleventh annual Students’ National Contest in Judging 
Dairy Cattle was held at the National Dairy Show in Chicago, 
Illinois, October 6, 1919. The contest was open to teams of 
three men each, from all agricultural colleges. Teams from 
fifteen colleges participated in the contest. The states of 
Wisconsin, Indiana and South Carolina were represented for 
the first time. 

Twelve animals of each of four dairy breeds were judged, 
namely, four bulls, four cows and four heifers; and the students 
were required to place these animals in their proper order of 
excellence. This placing was then compared with the official 
contest placing, which was determined by a committee consist- 
ing of coaches of the various teams. 

DeLaval Scholarship ($400). The DeLaval scholarship offered 
by the DeLaval Separator Company was won by Mr. Roy W. 
Ingham of the University of Nebraska for doing the best work 
in judging all breeds. 

Holstein-Friesian Scholarship ($400). The Holstein-Friesian 
scholarship offered by the Holstein-Friesian Association of 
America to the student standing highest ig the judging of Hol- 
steins was won by Mr. E. H. Taylor of the Massachusetts Agri- 
cultural College. 

Jersey Scholarship ($400). The Jersey scholarship offered by 
the American Jersey Cattle Club to the student doing the best 
work in judging Jerseys was won by Mr. L. A. Jessup of Purdue 
University, Indiana. 

The National Dairy Association Medals. The National Dairy 
Association awarded gold medals to the five highest, or sweep- 
stakes, winners judging all breeds, as follows: 
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et Ur. nies dcedeciane . University of Nebraska 
BE SIO, an 55 on ck cn cneves “South Dakota Agricultural College 
E. E. Gottman....................Kansas State Agricultural College 
H. C. ree ..e+e++....University of Wisconsin 
Se ee Ee 


Official judges 
5 oh an hs when wus bak metwwl wks bn abu oc 
I cit sdncnddiecesdy nkadsuaueengee ce ke we eerey cece 
es Ura ei gkiken cet deeknadcaccoddeeesaeubeueneeen Carl Weaver 
EC eRe Tee TTT eee eer Terre ee 
aig Ake U a dae e iene ew RKRWRRA Raa ees Oklee ow Reeth Fuk ae ee 
I cic alah b-side US tne 
niin hae th aalwh wa Wah eeehh ees avicece barek Ri ea sk obs ene ee 
Ns id diel sd ccNieE Cae tandieeeeenaws arene .H. H. Wing 
IRS Sin. vaissisd Send cx tucareetowedes _W. W. Fitzpatrick 
Miele Mine osa.ui'sssnesseeess00e0cuscveses ees .J. M. Fuller 
ia vssielicde auiibabectabead aan C. McNutt 
I. ci do asus backend doaked xe ehewns teehee ae cin ae ee 
RE PECTS PLC E ET EAE PET 
EI CE POM ERA me 
pacha) aetna wh-weaata lee aw ara w i keane alike allae panee © C. T. Conklin 
R. 8. Hulce H. Jones 


or ym Oo NO 


Winners of trophies and scholarships 


Ayrshire Trophy......................+.++++..-New York State College 


Guernsey oo: i mamas eehies . Iowa State College 
ree Kansas State Agricultural College 
Jersey Trophy........... .......University of Missouri 


Hoard’s Deirymen Sw ecpstakes Trophy, 

Kansas State Agricultural College 
National Dairy Show Sweepstakes Trophy, 

Kansas State Agricultural College 
J. B. Ford Company Cup..................South Dakota State College 
Holstein Scholarship, E. H. Taylor, Massachusetts Agricultural College 
Jersey Scholarship............L. A. Jessup, Purdue University, Indiana 
DeLaval Scholarship.............Roy Ingham, University of Nebraska 
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Report of teams in judging all breeds 


National Dairy Association cup 
Hoard’s Dairyman cup 


2. J.B. Ford cup 


Basis of award of { 




















RANE TEAM SCORE 
1 | Kansas State Agricultural College....................25. 210 
2 | South Dakota State College... .... 2. cc cccccc ccc cc ccce 232 
EEE EP Pere Me 
Sr II, otiiccidccccciccsesscaccscccccaece GREER 
ee sn. can sieedine Ohad tees online din 246 
ee 249 
ee as onc ceca cicccecccdcctcctosesscees 268 
8 ee sare snatieren cnsncnns et 278 
9 | Purdue University. . alienate 79 

10 | New York State College of Agriculture. 282 
11 | University of Wisconsin. a 305 
12 | Massachusetts Agricultural College... ear 316 
Be i I, oo os venice cedecccscnsacticccsccs< 322 
ia ear nocd nce dec euicecenecs acs 331 
i OE eT ae 337 
Report of teams in judging Ayrshires 
Ayrshire cup 
1 oo ig ee, glia aaa 31 
2 | University of Minnesota. . 36 
3 | Washington State College. . 49 
4 | Massachusetts Agricultural College... Kekes san aes 55 
Ne, viva vdddcauecewiuseosaiwe 61 
6 | New Hampshire College... 62 
7 | Kansas State Agricultural College. . cendedicnsuneed 65 
8 | South Dakota State College.................. cece cece ees 69 
9 | Clemson Agricultural College...................20eee0ee: 72 
Ne ec co dc sadiwasnieacaubeceecewe 75 
ec. vo coos nd bens eeeeebebeneecees 78 
a es ds cam eu MeMw ease ues 87 
RE 90 
ee ed oe ge uses ener anew eenen’ 95 








occ tues cada gunaheancameaews 
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Report of teams in judging Guernseys 


Basis of award of Guernsey cup 











RANE TEAM SCORE 
o.oo 05 G64s sade ka been heal gaaeeeae 37 
B | Weehemeten Glate Colles. ..... 0... cccccccccscccccccccccs 41 
ee i ssc s bekctads eed sieene sede baewae cee 45 
ek. gk re rr rer err rer 46 
5 | South Dakota State College.................. cece ce eeees 47 
SF Wr PIII 5 oc cdicceccvccwescdscndsnsecesen 54 
7 | Clemson Agricultural College. ....................00e005 58 
8 othe n= eal eta 50 
9 | University of Nebraska... chit Goan eee ek ee eren 65 
10 | Maryland State College. . jena cub enseGhavarakasenwn 67 
11 | Kansas State Agricultural College. iu aw haute cemeanebanese 77 
es cc iccss cs cuseas shes askin sauna’ 100 
ns on aca cba ee cneeWanlcn ce beeen 103 
14 New Hampshire College. SE ee ee re ee er er 108 
15 | Massachusetts Agricultural College... apeaeaaen eee’ 128 











Report of teams in judging Holsteins 


Basis of award of Holstein-Friesian cup 








1 | Kansas State Agricultural College....................... 20 
ore ead a eedininb waeeinn.c 52 
ee En as vanieieeduibbeseskuatenewae 55 
4 | South Dakota State College................ 0. cece ce eeees 57 
ee ee os. 8. 5 5s sac geal eden beuksaesen’e 58 
De NI oo cack cciksisdcentcccsetecssenncns 60 
ee ss oe aC ua bakeeemene 64 
8 | Massachusetts Agricultural College...................... 72 
9 | New York State Agricultural College.................... 74 
10 | Clemson Agricultural College. ..................cceeeeees 77 
ll Seve “ggg lala aceameeie et 84 
12 | Purdue University. . 87 
13 | Wisconsin Univ ersity.. 88 H. C. 
14 | Washington State College. 88 L. C. 
15 | University of Minnesota... 99 
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Report of teams in judging Jerseys 
Jersey cup 











RANK TEAM SCORE 
1 | University of Missouri....... 33 
2 | University of Nebraska. ............0cccces 48 H. C. 
3 | Kansas State Agricultural College..................... 48 L.C. 
4 ok 9" ie ileal lati 52 
5 lowa State College.. 58 
6 | Purdue University. 60 
7 | Massachusetts Agricultural College... pbc eilhscl 61 H. C. 
8 University of Minnesota................0.csccsceseeeces. 61 L. C. 
9 | South Dakota Stage College.................... cece eeees 62 
10 | Clemson Agricultural College.....................eeeeee- 70 
Be Pe Pn IID 6g oink ck cd cc inceiccceencecccees 71 
Sy em Or ND nn. ok icine knse sees boecueneeeee 85 
13. | New Hampshire College.. 103 
14 Maryland State College. . : Me oe 105 
15 | New York State College off Agviculture. a 118 
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Report of individuals in judging all breeds 
DeLaval separator scholarship and five gold medals 
ENTRY 
RANE NUM- NAME COLLEGE SCORE 
BFR 
1 6 Roy W. Ingham University of Nebraska 32 
2 A David Gilkerson South Dakota State College 44 
3 28 E. E. Gottman Kansas State Agricultural 45 
College 
4 8 H. C. Cole University of Wisconsin 59 H.C 
5 34 | W. F. Dove Iowa State College 59 L. C 
6 32 J. C. Knott Washington State College 61 
7 24 H. M. Kaldahl University of Minnesota oF 
8 20 L. A. Jessup Purdue University 65 
9 30 Raymond Campbell | Kansas State Agricultural 69 
College 
10 37 E. H. Taylor Massachusetts Agricultural 71 
College 
ll 40 | W. M. McVey Ohio State University 74 
12 + Don Q. Douglas University of Nebraska 75 
13 14 J. W. Beiermeister New York State College of 76 
Agriculture 
14 10 F. M. Allen Clemson Agricultural College 7 
15 31 Chas. Hansen Washington State College 2 
16 45 H. E. Urton South Dakota State College 83 
17 11 Thos. H. Burgess Clemson Agricultural College 84 
18 2 J. A. Gray Maryland State College 86 H. C. 
19 23 C. B. Finley University of Minnesota 86 2d H. €. 
20 42 E. D. Lenhart Ohio State University 86 L. C. 
21 35 L. A. Bent Iowa State College 87 
22 22 R. H. Steidl University of Minnesota 91 
23 7 Chas. B. Drewry University of Wisconsin 93 
24 29 G. C. Anderson Kansas State Agricultural 95 
College 
25 36 H. B. Davel Iowa State College 96 
26 16 H. J. Harling New Hampshire College 101 H. C. 
27 .5 E. T. Itschner University o Missouri 101 2d H. C. 
28 15 Martin G. Beck New York State College of |101 L. C. 
Agriculture 
29 26 | W. J. Keegan University of Missouri 104 
30 43 Bernard Iverson South Dakota State College {105 H. C. 
31 13 Francis J. Oates New York State College of |105 2d H. C. 
Agriculture 
32 19 J. M. Kirkpatrick Purdue University 105 L. C. 
33 33 H. O. Lisle Washington State College 106 
34 41 J. L. Hirseh Ohio State University 108 
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Report of individuals in judging all breed—continued 


























ENTRY 
RANE NUM- NAME COLLEGE SCORE 
BER 
35 21 B. E. Sellers Purdue University 109 
36 3 W. C. Snarr Maryland State College 114 H.C, 
37 17 A. B. Brown New Hampshire College 114 L. C. 
38 12 S. A. McGee Clemson Agricultural College |117 H. C. 
39 39 E. E. Harvey Massachusetts Agricultural |117 L. C. 
College 
40 18 R. J. Young New Hampshire College 122 H. C. 
41 1 John R. Drawbaugh | Maryland State College 122 L. C. 
42 27 John Crosser University of Missouri 126 
43 38 A. C. Williams Massachusetts Agricultural 128 
College 
44 5 P. B. Campbell University of Nebraska 139 
45 9 Sidney P. Murat University of Wisconsin 153 
Report of individuals in judging Ayrshires 
1 23 C. B. Finley University of Minnesota 22 
2 30 Raymond Campbell | Kansas State Agricultural 23 
College 
3 6 | Roy W. Ingham University of Nebraska 28 H. C, 
4 44 David Gilkerson South Dakota State College | 28 L. C. 
5 14 J. W. Beiermeister New York State College of 50 
Agriculture 
6 7 Charles B. Drewry | University of Wisconsin 65 
7 3 | W.C. Snarr Maryland State College 70 H. C. 
8 13 Francis J. Oates New York State College of | 70 L. C. 
Agriculture 
9 22 R. H. Steidl University of Minnesota 75 H. C. 
10 39 E. E. Harvey Massachusetts Agricultural | 75 L. C. 
College 
11 16 | H. J. Harling New Hampshire College 76 
12 19 J. M. Kirkpatrick Purdue University 79 
13 11 Thomas H. Burgess | Clemson Agricultural College} 83 H. C 
14 31 Chas. Hansen Washington State College 83 L. C. 
15 41 J. L. Hirsch Ohio State University 84 
16 33 H. O. Lisle Washington State College 85 
17 37 E. H. Taylor Massachusetts Agricultural 87 
College 
18 15 | Martin G. Beck New York State College of 88 
Agriculture 
19 32 J. C. Knott Washington State College 89 
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Report of individuals in judging Ayrshires—continued 
ENTRY 
RANE NUM- NAME COLLEGE SCORE 
BER 
20 28 E. E. Gottman Kansas State Agricultural 90 
College 
21 18 R. J. Young New Hampshire College 93 
22 40 | W.M. McVey Ohio State University 94 
23 10 F. M. Allen Clemson Agricultural College | 97 H. C 
24 42 E. D. Lenhart Ohio State University 97 L.C 
25 34 | W. F. Dove Iowa State College 99 H. C 
26 24 H. M. Kaldahl University of Minnesota 99 L. C. 
27 45 H. E. Urton South Dakota State College 100 
28 38 A. C. Williams Massachusetts Agricultural |103 H. C. 
College 
29 35 L. A. Bent Iowa State College 103 L. C. 
30 17 | A. B. Brown New Hampshire College 104 H. C. 
31 26 | W. J. Keegan University of Missouri 104 L. C. 
32 5 P. B. Campbell University of Nebraska 105 H. C. 
33 20 L. A. Jessup Purdue University 105 L. C. 
34 9 Sidney P. Murat University of Wisconsin 109 H. C. 
35 27 John Crosser University of Missouri 109 L. C. 
36 43 Bernard Iverson South Dakota State College 111 
37 12 S. A. McGee Clemson Agricultural College 117 
38 8 H. C. Cole University of Wisconsin 120 
39 2 J. A. Gray Maryland State College 127 H. C 
40 4 Don Q. Douglas University of Nebraska 127 L.C 
41 36 H. B. Davel Iowa State College 132 
42 21 B. F. Sellers Purdue University 135 
43 29 G. C. Anderson Kansas State Agricultural 188 
College 
44 21 John R. Drawbaugh | Maryland State College 190 
45 25 E. T. Itschner University of Missouri 213 
Report of individuals in judging Guernseys 
1 32 J. C. Knott Washington State College 23 
2 11 Thos. H. Burgess Clemson Agricultural College 28 
3 8 H. C. Cole University of Wisconsin 40 
4 20 L. A. Jessup Purdue University 44 
5 28 E. E. Gottman Kansas State Agricultural 45 
College 
6 44 David Gilkerson South Dakota State College 54 
7 24 H. M. Kaldahl University of Minnesota 55 
8 15 Martin G. Beck New York State College of 62 
, Agriculture 
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Report of individuals in judging Guernseys—continued 
| ENTRY | 
RANK | NUM- NAME | COLLEGE SCORE 
| BER } 
9 34 W. F. Dove | Iowa State College 65 
10 2 J. A. Gray | Maryland State College 67 H. C. 
11 6 Roy W. Ingham University of Nebraska 67 L. C. 
12 23 C. B. Finley University of Minnesota 72 
13 36 H. B. Davel Iowa State College 77 
14 31 Charles Hansen | Washington State College 7 
15 35 L. A. Bent Iowa State College 83 
16 25 E. T. Itschner University of Missouri 85 
17 7 Chas. Drewry University of Wisconsin 86 
18 10 F. M. Allen Clemson Agricultural College | 87 H. C. 
19 19 J. M. Kirkpatrick Purdue University 87 L. C. 
20 45 H. E. Urton South Dakota State College | 91H. C 
21 43 Bernard Iverson South Dakota State College | 91 L. C. 
22 21 B. F. Sellers Purdue University 93 
23 14 J. W. Beiermeister New York State College of 95 
Agriculture 

24 1 John R. Drawbaugh | Maryland State College 96 

25 4 Don Q. Douglas University of Nebraska 97 H. C. 

26 33 H. O. Lisle Washington State College 97 L.C 

27 22 R. H. Steidl University of Minnesota 102 H. C 

28 13 Francis J. Oates New York State College of |102 L. C 
Agriculture 

29 5 P. B. Campbell University of Nebraska 105 H. C 

30 42 E. D. Lenhart Ohio State University 105 L. C 

31 40 | W. M. MeVey Ohio State University 108 H. C. 

32 30 Raymond Campbell | Kansas State Agricultural |108 2d H. C. 
College 

33 3 W. C. Snarr Maryland State College 108 L. C. 

34 9 Sidney P. Murat University of Wisconsin 109 

35 16 H. J. Harling New Hampshire College 110 H. C. 

36 17 A. B. Brown New Hampshire College 110 L. C. 

37 18 R. J. Young New Hampshire College 116 

38 12 | S. A. McGee Clemson Agricultural College 121 

39 41 J. L. Hirsch Ohio State University 122 

40 29 G. C. Anderson Kansas State Agricultural 124 
College 

41 37 E. H. Taylor Massachusetts Agricultura! 137 
College 

42 27 John Crosser University of Missouri 156 

43 39 E. E. Harvey Massachusetts Agricultural 157 
College 

44 38 A. C. Williams Massachusetts Agricultural 160 
College 

45 26 W. J. Keegan | University of Missouri 172 
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Report of individuals in judging Holsteins 


Holstein scholarship 





RANK 





SRIRRKESK 


31 
32 





ENTRY 
NUM- 
BER 





35 
11 
13 








NAME COLLEGE SCORE 
E. H. Taylor | Massachusetts Agricultural 37 
College 
E. E. Gottman Kansas State Agricultural 48 
College 
J. A. Gray Maryland State College 49 
G. C. Anderson Kansas State Agricultural 53 
College 
A. B. Brown New Hampshire College 65 
Don Q. Douglas University of Nebraska 66 H. C 
H. B. Davel Iowa State College 66 L. C. 
J. W. Beiermeister New York State College of 67 
Agriculture 
H. C. Cole University of Wisconsin 68 
F. M. Allen Clemson Agricultural College 71 
David Gilkerson South Dakota State College | 75 H. C. 
John R. Drawbaugh | Maryland State College 75 L. C. 
Roy W. Ingham University of Nebraska 79 H. C. 
Raymond Campbell | Kansas State Agricultural | 79 L. C. 
College 
W. F. Dove Iowa State College 80 
E. D. Lenhart Ohio State University 84 H. C. 
B. F. Sellers Purdue University $4 L. C. 
W. M. McVey Ohio State University 87 H. C. 
R. J. Young New Hampshire College 87 2d H. C. 
H. M. Kaldahl University of Minnesota 87 L. C. 
J. L. Hirsch Ohio State University 92 
H. E. Urton South Dakota State College 96 
J. C. Knott Washington State College 97 
Bernard Iverson South Dakota State College | 97 L. C. 
John Crosser University of Missouri 99 
W. J. Keegan University of Missouri 101 
L. A. Jessup Purdue University . 109 
H. O. Lisle Washington State College 113 
A. C. Williams Massachusetts Agricultural 114 
college 
L. A .Bent Iowa State College 115 
Thomas H. Burgess | Clemson Agricultural College |119 H. C. 
Francis J. Oates New York State College of {119 L. C. 
Agriculture 
E. T. Itschner University of Missouri 124 
Martin G. Beck New York State College of 125 


Agriculture 
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Report of individuals in judging Holsteins—continued 





ENTRY 























RANK NUM- NAME COLLEGE SCORE 
BER 
35 22 | R. H. Steidl University of Minnesota 129 
36 12 S. A. McGee Clemson Agricultural College 133 
37 31 Charles Hansen Washington State College 142 
38 7 Charles B. Drewry University of Wisconsin 145 H. C. 
39 5 P. B. Campbell University of Nebraska 145 L. C, 
40 16 H. J. Harling New Hampshire College 146 
41 9 Sidney P. Murat University of Wisconsin 148 
42 39 E. E. Harvey Massachusetts Agricultural 154 
College 
43 19 J. M. Kirkpatrick Purdue University 156 
+4 23 C. B. Finley University of Minnesota 166 
45 3 W. C. Snarr Maryland State College 175 
Report of individuals judging Jerseys 
Jersey scholarship 
1 20 L. A. Jessup Purdue University 25 
2 2 W. J. Keegan University of Missouri 40 
3 40 W. M. McVey Ohio State University 41 
4 4 Don Q. Douglas University of Nebraska 47 
5 6 Roy W. Ingham University of Nebraska 49 H.C 
6 12 S. A. McGee Clemson Agricultural College} 49 L. C. 
7 25 E. T. Itschner University of Missouri 52 
8 2 G. C. Anderson Kansas State Agricultural 53 
College 
9 8 H. C. Cole University of Wisconsin 54 H. C. 
10 34 W. F. Dove Iowa State College 54 L. C. 
11 24 H. M. Kaldahl University of Minnesota 64 
12 37 E. H. Taylor Massachusetts Agricultural 67 
College 
13 35 L. A. Bent Iowa State College 7 
14 45 H.&. Urton South Dakota State College 77 
15 16 H. J. Harling New Hampshire College 79 
16 42 E. D. Lenhart Ohio State University 81 
17 31 Chas. Hansen Washington State College 84 
18 32 J. C. Knott Washington State College 85 H. C 
19 28 E. E. Gottman Kansas State Agricultural | 85 L. C 
College 
20 22 R. H. Steidl University of Minnesota 87 
21 30 Raymond Campbell *| Kansas State Agricultural 90 














College 
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Report of individuals judging Jerseys—continued 
ENTRY 
RANK | NUM- NAME COLLEGE SCORE 
|} BER 

22 39 E. E. Harvey Massachusetts Agricultural 91 
College 

23 44 David Gilkerson South Dakota State College 95 

24 27 John Crosser University of Missouri 101 H. C. 

25 43 Bernard Iverson South Dakota State College |101 L. C. 

26 10 F. M. Allen Clemson Agricultural College 102 

27 38 A. C. Williams Massachusetts Agricultural 104 
College 

28 21 B. F. Sellers Purdue University 105 

2 3 | W.C. Snarr Maryland State College 110 H. C. 

30 23 C. B. Finley University of Minnesota 110 L. C. 

31 19 | J. M. Kirkpatrick Purdue University 114 

32 7 Chas. B. Drewry University of Wisconsin 117 

33 41 J. L. Hirsch Ohio State University 121 

34 2 J. A. Gray Maryland State College 124 

35 36 H. B. Davel Iowa State College 125 

36 33 H. O. Lisle Washington State College 130 

37 13 Francis J. Oates New York State College of 142 
Agriculture 

38 11 Thomas H. Burgess | Clemson Agricultural College |153 H. C. 

39 5 P. B. Campbell University of Nebraska 153 L. C. 

40 14 J. W. Beiermeister New York State College of 155 
Agriculture 

41 15 Martin G. Beck New York State College of 161 
Agriculture 

42 1 John R. Drawbaugh | Maryland State College 164 

43 17 A. B. Brown New Hampshire Collge 165 

44 9 | Sidney P. Murat University of Wisconsin 184 

45 18 | R. J. Young New Hampshire College 185 
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Contestants’ numbers by colleges 














NUMBER NAME COLLEGE 

N 1 John R. Drawbaugh Maryland State College 

O 2 J. A. Gray Maryland State College 

P 3 W. C. Snarr Maryland State College 

Q 4 Don Q. Douglas University of Nebraska 

N 5 P. B. Campbell University of Nebraska 

O 6 Roy W. Ingham University of Nebraska 

P 7 Charles B. Drewry University of Wisconsin 

Q 8 H. C. Cole University of Wisconsin 

N 9 Sidney P. Murat University of Wisconsin 

010 F. M. Allen Clemson Agricultural College 
Pil Thomas H. Burgess Clemson Agricultural College 

Q 12 S. A. McGee Clemson Agricultural College 
N13 Francis J. Oates New York State College of Agriculture 
014 J. W. Beiermeister New York State College of Agriculture 
P15 Martin G. Beck New York State College of Agriculture 
Q 16 H. J. Harling New Hampshire College 

N17 A. B. Brown New Hampshire College 

018 R. J. Young New Hampshire College 

P19 J. M. Kirkpatrick Purdue University 

Q 20 L. A. Jessup Purdue University 

N 21 B. F. Sellers Purdue University 

O 22 R. H. Steidl University of Minnesota 

P 23 C. B. Finley University of Minnesota 

Q 24 H. M. Kaldahl University of Minnesota 

N 25 E. T. Itschner University of Missouri 

O 26 W. J. Keegan University of Missouri 

P 27 John Crosser University of Missouri 

Q 28 E. E. Gottman Kansas State Agricultural College 
N 29 G. C. Anderson Kansas State Agricultural College 
O 30 Raymond Campbell Kansas State Agricultural College 
P 31 Charles Hansen Washington State College 

Q 32 J. C. Knott Washington State College 

N 33 H. O. Lisle Washington State College 
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Contestants’ numbers by colleges—continued 
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NUMBER NAME COLLEGE 

O 34 W. F. Dove Iowa State College 

P 35 L. A. Bent Iowa State College 

Q 36 H. B. Davel Iowa State College 

N 37 E. H. Taylor Massachusetts Agricultural College 
0 38 A. C. Williams Massachusetts Agricultural College 
P 39 E. E. Harvey Massachusetts Agricultural College 
Q 40 W. M. McVey Ohio State University 

N 41 J. L. Hirsch Ohio State University 

O 42 E. D. Lenhart Ohio State University 

P 43 Bernard Iverson South Dakota State College 

Q 44 David Gilkerson South Dakota State College 

N 45 H. E. Urton South Dakota State College 























A PRELIMINARY REPORT ON THE STUDY OF THE 
TEMPERATURES AT WHICH MILK OF DIFFER- 
ENT PER CENTS OF ACIDITY WILL COAGULATE 


T. J. McINERNEY 
Department of Dairy Industry, Cornell University, Ithaca, New York 


According to Hammersten! “perfectly fresh amphoteric milk 
does not coagulate on boiling but forms a pellicle consisting of 
casein and lime-salts which rapidly reforms after being removed. 
Even after passing a current of carbon dioxide through the 
fresh milk it does not coagulate on boiling. In proportion as the 
formation of lactic acid advances this behavior changes and 
soon a stage is reached when the milk, which has previously had 
carbonic acid passed through it, coagulates on boiling. At a 
second stage it coagulates alone on heating, thus it coagulates 
by passing carbon dioxide alone without boiling; and lastly when 
the formation of lactic acid is sufficient, it coagulates spon- 
taneously at the ordinary temperature forming a solid mass. 
It may also happen especially in the warmth, that the casein 
clot contracts and a yellowish or yellowish green acid liquid 
(acid whey) separates.”’ 

According to Van Slyke, “when milk is treated with acid or 
acid salts the casein ‘is precipitated as a heavy, white solid in 
more or less flocculent form, depending on conditions of treat- 
ment. When milk sours in the ordinary way the lactic acid 
that is formed produces the same effect as the addition of any 
dilute acid; the precipitation or curdling occurs at ordinary 
temperatures, when the acidity reaches 0.6 to 0.7 per cent 
expressed as lactic acid. When dilute artificial lactic acid is 
added directly to fresh milk, precipitation takes place at ordi- 
nary room temperature when the acidity reaches 0.57 per cent. 
Increase of temperature enables a smaller amount of acid to 
precipitate casein; for example, milk curdling at room tempera- 

1A Text Book of Physiological Chemistry. Hammerstein and Mandel. 
From Allen’s Commercial Organic Analysis, vol. viii, p. 121. 
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ture with 0.55 per cent of added lactic acid, precipitates with 
0.35 per cent at boiling temperature, according to work done in 
the laboratory of the writer.”” The indicator used in determining 
milk acidity is phenolphthalein. Litmus cannot be used because 
of the amphoteric reaction of fresh milk. Hérner gives the 
following method of determining the acidity of milk.* Ten 
cubic centimeters of milk are diluted with 20 cc. of water a few 
drops of a dilute alcoholic solution of phenolphthalein added 
and the titration made with * alkali. Hérner proposes that 
the number of cubic centimeter required should be multiplied by 
10 and the result termed the “‘degree of acidity.” Fresh normal 
milk will show figures ranging from 16 to 18. When the degree 
of acidity is 23 or more, the sample will coagulate on heating. 

Owing to the fact that modern methods of handling milk 
and its products frequently involves heating to a temperature 
of 145°F. or higher, it seemed desirable to secure further infor- 
mation regarding the relation between the percentage of acidity, 
the temperature and coagulation. For this purpose the fol- 
lowing experiments were performed. 


PRELIMINARY WORK 


Eighteen grams of milk were titrated with * alkali solution 
using phenolphthalein as an indicator, the purpose being to deter- 
mine the “‘degree”’ or per cent acidity of the milk. To another 
18 gram sample of milk was added 100 cc. of distilled water. 
A solution of 7 lactic acid was then added until the curd was 
precipitated or the milk coagulated and the temperature was 
noted. 

To a third sample was added 100 ce. of distilled water and a 
smaller volume of acid. The mixture of milk, water and acid 
was then heated until the milk coagulated and the temperature 
noted. This was continued for several per cents of acid and 
several temperatures. The method may be illustrated as follows: 
18 gram milk + 100 cc. distilled water + 48 cc. of 4% lactic acid 
precipitated at 60°F. 


* Chem. Zeit. 1892, 16, 1479, 1519. 
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Another method was to heat the mixture of 18 grams of milk 
and 100 cc. of distilled water to a given temperature and then 
add the 7 lactic acid solution until the milk curdled. In these 
experiments it was found that the milk when heated before 
adding the acid curdled at a lower temperature than was the case 
when the acid was first added and the mixture heated. The 
only explanation for this is that the acid on coming in contact 
with the warm milk may coagulate the part of the milk with 
which it comes in contact and the coagulation may not be uni- 
form. In the other case when the acid is added to the milk 
before heating, the acid is evenly distributed through the milk 
and when the critical temperature is reached the entire mass of 
milk will coagulate. Later in the work it was found best to take 
100 ce. portions of milk after the acid test had been made and add 
a certain amount of the *% lactic acid. The mixture of milk and 
acid was then heated in a steam bath until the milk coagulated 
and the temperature was noted. The amount of acid varied 
from the amount required to coagulate the milk at room tem- 
perature to 180°F. Usually the difference in amount added 
each time was about 5 cc. 

Over 200 samples of milk have been treated by the above 
methods and the figures given below are indicative of the re- 
sults obtained. 























ae or ACID TEMPERATURE 
| 
Experiment I 
cc. per cent 7. 
( 100 0.580 7 
100 0.480 104 
100 0.430 145 
Skim milk; 0.145 per cent acid.......... 4 100 0.390 150 
100 0.340 155 
100 0.280 170 
100 0.250 185 
, Experiment II 
Skim milk; 0.14 per cent acid ......... | i oy 

















eS aS) _—S—<i<C trmté<C<it«~S™ 





TEMPERATURES AT WHICH MILK WILL COAGULATE 223 


= 

































































ae ad ACID TEMPERATURE 
Experiment III 
Skim milk; 0.23 per cent acid............ | 100 | 0.520 | 74 
Experiment IV 
f 100 0.550 66 
‘ , ‘ 100 0.410 105 
= ) 
Whole milk;0.15 per cent acid......... 100 0 367 150 
100 0.320 157 
Experiment V 
{ 100 0.520 74 
100 0.470 85 
100 0.430 125 
Skim milk; 0.17 per cent acid.......... 100 0.390 140 
100 0.340 157 
100 0.300 180 
100 0.260 195 
Experiment VI 
( 100 0.480 67 
100 0.440 82 
‘ ° 100 0.398 100 
oo (24 hours old), 0.18 } 100 0 350 155 
NNT OIE, 6 oni onkéhe. +asanmsacess 100 0 310 165 
100 0.269 182 
100 0.220 200 
Experiment VII 
ce. per cent °F 
( 100 0.560 66 
100 0.500 85 
100 0.480 83 
| 100 0.450 95 
Pasteurized milk (24 hours old); 0.15 | 100 0.410 96 
EE ido ck etaeeaoeseavenes | 100 0.400 104 
100 0.390 110 
100 0.370 140 
100 0.360 150 
{ 100 0.320 160 
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MILK ACID | TEMPERATURE 

Experiment VIII 
( 100 0.530 73 
100 0.480 87 
100 0.440 110 
Whole milk; 0.14 per cent acid........ : 100 0.400 110 
| 100 0.350 147 
| 100 0.310 162 
100 0.270 175 

Experiment IX 
( 100 0.500 76 
| 100 0.450 88 
: 100 0.400 100 

Milk (2 s Scehsaeesauetoas wn ) 

Milk (24 hours old) ) 100 0.360 105 
100 0.340 153 
{ 100 0.330 158 

Experiment X 
( 100 0.540 68 
100 0.495 72 
100 0.466 88 
100 0.440 96 
Whole milk; 0.15 per cent acid......... 100 0.420 105 
100 0.397 150 
100 0.375 155 
100 0.330 160 
100 0.285 173 

Experiment XI 
f 100 0.527 | 67 
100 0.490 | 70 
100 0.472 74 
Whole milk; 0.40 per cent acid........ 100 0.445 86 
100 0.427 88 
100 0.409 100 
( 100 0.400 | 110 











These experiments show that milk containing 0.57 per cent 
acid (in terms of lactic, acid) will, on the average, precipitate 
Milk containing 0.50 


at a temperature between 60° to 65°F. 





per cent acid will curdle at 75° to 80°F., 0.40 per cent at 100° to 
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110°F., 0.35 per cent at about 150°F. and 0.25 per cent acid in 
milk will not cause coagulation until heated to 180°F. As shown 
in the curve, the small drop in acidity between 0.40 to 0.35 per 
cent makes a greater range of temperature than between any 
other two points of acidity studied. As shown in the experi- 
ments, a decrease of 0.05 per cent acid at this particular stage 
requires nearly a 50°F. range in temperature to produce coagu- 
lation as 0.40 per cent acid in milk will curdle at about 100°F. 
while 0.35 per cent acid in milk will not produce curdling until 
heated to at least 150°F. 
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CurvE SHOWING THE TEMPERATURE AT Wuicu MILK or DirFrERENT PER CENTS 
or Actp WILL CoAGULATE 


The author believes that, when the milk is heated to about 
100°F., a chemical change may take place in the calcium salts 
found in milk and in some way cause the casein to be held in 
suspension. 

The addition of di-sodium phosphate will retard the precipi- 
tation of the curd in milk even though a high percentage of lactic 
acid is present. As an illustration, a sample of milk showing 
0.60 per cent acid curdled when heated to 60°F. Another 18 
gram sample of this milk was taken to which was added 20 ce. 
of 1 per cent solution of di-sodium phosphate (Na,HPo,) and 
this sample of milk did not precipitate when heated to 175°F. 

The addition of mono-calcium phosphate CaH,(Po,)2 has an 
entirely different effect than the sodium phosphate. The former 
will hasten the coagulation of milk as illustrated in the following 
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experiment. Twenty cubic centimeters of skim milk containing 
0.18 per cent acid was used in the experiment. To this was 
added 44 cc. of a 1 per cent solution of mono-calcium phosphate 
(CaH,) (Po,)2 and the sample curdled at 70°F. The result of 
these experiments would tend to show that the break in the 
curve, which is formed with the different per cents of acid and 
different temperatures may be due to the phosphates in milk. 
Further study is being made as to the exact cause of the irreg- 
ular curve produced from the above experiments. 











A NOTE ON THE ACIDITY OF FRESH MILK 


T. J. McINERNEY 
Department of Dairy Industry, Cornell University, Ithaca, New York 


When milk is first drawn from the cow’s udder it gives what is 
known as an amphoteric reaction, that is it turns red litmus 
paper blue and blue litmus paper red. In spite of this fact 
fresh milk is rarely alkaline and is always acid toward phenol- 
phthalein as an indicator. 

Dairy chemists mention two kinds of acidity in milk; apparent 
acidity and real acidity. The real acidity of milk is due to 
lactic acid. This is never found in milk when it is first drawn 
from the udder. It is produced by the action of the lactic acid 
organisms on the milk sugar. 

The so-called apparent acidity of milk is what gives fresh 
milk its acid reaction. It is now generally believed to be due to 
the presence of the carbon dioxide, acid phosphates and casein, 
all of which are found in fresh milk and which have an acid. 

About a year ago the writer tested two samples of milk that 
were brought to this department. This milk had been rejected 
at the local condensary because of high acidity. Both samples 
showed 0.21 per cent acidity when tested by the usual alkali 
solution. The writer was then requested to visit the farm on 
which this milk was produced and test the milk from each indi- 
vidual cow. Samples were taken and tested for acidity immedi- 
ately, and the remainder taken to the laboratory from which 
chemical analyses were made for total solids, fat, solids not fat 
and ash. The results are as follows: 








COW NUMBER ACIDITY TOTAL SOLIDS FAT SOLIDS NOT FAT ASH 
1 0.202 15.83 6.0 9.83 0.907 
2 0.185 15.68 6.5 9.18 0.805 
3 0.175 16.91 7.5 9.41 0.775 
4 0.205 15.29 5.9 9.39 0.841 
5 0.202 15.55 5.9 9.65 0.733 
Herd 0.190 15.78 6.3 9.48 0.820 
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These were all grade Jersey cows. From the tests made of 
the milk immediately after milking, it would indicate that 
nearly all the cows were giving milk showing a high per cent of 
acidity as shown by the alkali test. All these samples show a 
very high percentage of total solids, fat and solids not fat. The 
per cent of ash in all cases is higher than the average of normal 
milk, and in one or two cases the percentage of ash is exceed- 
ingly high. These facts would tend to show the reason for the 
high apparent acidity in the fresh milk. 

To make a more complete study of the acidity in fresh milk, 
it was decided to determine the acidity of the milk of the differ- 
ent cows of the University herd. This herd was selected 
because five different breeds of cattle were represented and the 
age of the cow and the period of lactation of each individual 
animal was known. The breeds that were available for study 
were the Holstein, Shorthorn, Ayrshire, Guernsey and Jersey. 
There were 15 Holstein, 10 Jersey, 6 Guernsey, 5 Ayrshire, 
and 5 Shorthorns, making a total of 42 tests in all, or one from 
each cow. The samples were obtained immediately after the 
night milking and tests for acidity were made in about one-half 
hour after the samples were drawn. 

The average per cent of acidity as shown by the alkali test for 
each breed in the herd and the highest and lowest per cents of 
acidity found in the milk of each breed are shown in the follow- 
ing table: 





BREED AVERAGE HIGHEST PER LOWEST PER 
PER CENT ACID | CENT FOUND CENT FOUND 














IN AM tinh eats css ck désu.ee 4's 0.136 0.180 0.100 
ee ae 4 oincte law. biuiatanbaiod 0.162 0.220 0.130 
i 0.139 0.160 0.120 
ESE ERS aN Sn pra 0.123 0.150 0.105 
a oo 0.180 0.200 0.165 





The results from the data given above may be summarized 
as follows: 

1. The per cent of apparent acid found in the fresh milk 
varied from 0.10 to 0.22 per cent. 
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2. There appears to be no relation between the period of 
lactation and the percentage of apparent acid in the milk. 

3. There appears to be no relation between the age of the 
cow and the percentage of apparent acid found in the milk. 

4. The kinds of feed had no effect on the percentage of acid 
found in the milk. 

5. Fresh milk which showed a high percentage of solids not 
fat and a high percentage of ash showed a high percentage of 
apparent acidity. 

6. Fresh milk comparatively low in solids not fat and in ash 
showed a lower percentage of apparent acidity. 


7 








OPEN FORUM 


A Score Carp For City Ice Cream Piants'—F. W. Fasian 


The output of the ice cream industry has greatly increased in the 
last decade and likewise its commercial value. We now recognize it as 
one of the many American industries. But while the output and value 
have greatly increased, the sanitary measures have not kept pace 
with the industry. In some places possibly they have kept pace and 
in others they have not. One thing is certain that on the whole the 
ice cream industry has not received as much attention from a sanitary 
point of view as some of its sister industries. For example, in most 
cities, we do not find any bacteriological standard for ice cream or 
the constituents that go into its make up. We do not have a score 
card for city ice cream plants as we do for city milk plants. Cities in 
which there is a system of country and city milk inspection, we find no 
provision for inspection of ice cream plants or the farms supplying the 
cream and milk for ice cream. Many cities realizing the great need 
of sanitary inspection are taking steps to provide for this inspection. 

It was while working for the Detroit Board of Health at Detroit, 
Michigan, in the summer of 1917 in the capacity of a sanitary inspector 
for ice cream plants, that my attention was called to the need of two 
things: First, regular sanitary inspection of all places large or small 
manufacturing ice cream, and second, a systematic way of recording 
the inspection. 

Inquiry was then made of the Bureau of Animal Industry as to 
whether they knew of a score card for ice cream plants and they replied 
that they had never issued such a score card and knew of none, unless, 
the Louisiana State Board of Health issued one. Upon writing to 
them and having them forward a copy of their score card it was found 
that it was not a score card at all but simply a memorandum card upon 
which the inspector made general notations of the sanitary condition 
of the place, but it was a step in the right direction, however, and a 
great improvement upon no score card. 


1 Through an error, part of the score card was omitted from the article which 
was published in the November issue. In justice to the author, the entire article 
is reprinted in this issue.—Ep1ror. 


230 

















OPEN FORUM 231 


I am sure that no one familiar with the situation would doubt the 
need of regular sanitary inspection by a competent inspector. Here 
we have a plant manufacturing a product which is easily contam- 
inated, and quite frequently is being handled by employees who are 
ignorant of the dangers that they may introduce by their ignorance and 
carelessness. 

Now if this product were fed to cattle or utilized in any other way 
than it is, our problem would cease to exist; but since it is included 
in the human diet and occupies such a prominent place, it certainly 
needs careful sanitary supervision and inspection. Ice cream is not 
only used quite extensively in the normal healthy human diet, but is 
often recommended by physicians for the young, the old and convales- 
cents alike. The same physician who would hesitate to recommend 
anything but certified milk (or some milk equally dependable) with a 
bacteria count of 10,000 or less, does not hesitate to recommend ice 
cream with no bacteria standard whatever, but which usually ranges 
from 10,000 to 1,000,000,000 bacteria per cubic centimeter. 

The fact that ice cream is frozen seems to cover a multitude of sins 
in the layman’s mind. Just as the farmer and most other people 
believe that straining and clarifying make dirty milk clean, likewise 
people believe that freezing kills all bacteria. All of these facts argue 
very strongly for regular sanitary inspection. 

The duties of an inspector of ice cream plants, as in the case of any 
other sanitary inspector, are many. If he educates one man one way, 
advises another in another way, and assists the others in other ways, 
the sum total of his labors are varied and his efforts result in confusion. 
The best way to help all and secure uniform results is by the score 
card. In this way there is an outline to guide him and he can accord 
to all the same help and treatment. 

The score card for ice cream plants as it is arranged here follows in 
general outline the score cards for city milk plants as approved by the 
United States Department of Agriculture, but is arranged to meet the 
needs of city ice cream plants. The ice cream plant is scored on the 
basis of 100 per cent as perfect, 40 per cent for equipment, and 60 
per cent for methods. 

The sanitary location of the building is the first consideration. Next 
comes the arrangement of the building providing a separate room 
for each major operation. The construction of the rooms and other 
sanitary considerations as drainage, light, pure air, screens, etc., are next 
taken up. The apparatus necessary for keeping the machinery and 
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utensils clean and sanitary, also the apparatus for handling ice cream 
in a sanitary way, together with the condition of the machinery are 
given consideration. Laboratory and equipment are also taken into 
account as well as the water supply. 

The sanitary methods are considered from the viewpoint of the clean- 
liness of the building, such as floors, walls etc. The cleanliness and 
protection from contamination of the apparatus used in making, hand- 
ling and storing the ice cream both before and after making are given 
consideration. The way in which the constituents used in making the 
ice cream are received, protected and cared for before they are used 
for ice cream is given a very prominent place. The score card makes 
it possible for the man who goes to the trouble and expense of installing 
a pasteurizer to get a better score than the man who does not. There 
are many arguments pro and con in regard to pasteurization of the 
constituents of ice cream but there certainly is no question as to the 
ultimate outcome of the matter. The time is not far distant when all 
cities shall require the constituents of ice cream to be pasteurized. A 
place is given to the wrapping of brick ice cream which is often wrapped 
in a very unsanitary way. Storage and protection during delivery are 
likewise given a place. The bacteriological analysis of both raw mate- 
rials and the finished product as well as the inspection of the dairies 
supplying cream are included under the head of inspection. This 
should help to produce a purer product. Then under “miscellaneous” 
comes the cleanliness of attendants and provision for medical inspec- 
tion, thus helping to decrease the possibility of pathogenic organ- 
isms in the final product after all other precautions have been taken. 
Finally, comes the sanitary outfit to carry a sanitary product to its 
destination, provided all the other provisions in the score card have 
been lived up to. 

The score card follows: 
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Boarp or HeattTH 
SANITARY INSPECTION OF CITY ICE CREAM PLANTS 


Score Carp 

ee oo, an cnveesuscecccscebsbieedeShneseneeseseneseeebaneieuetn 
SI 05a wn ck an bone nh beh thd endekshens bebilehseeseterebanabintaness 
ie ni wake aweneg see sed Rca cedtbdasinestindesnhbn thesis enaebe 
EE REESE Se net eyo ED es! woh eit Ne Ah Bn dle A RE 
Number of wagons....... Gallons sold daily { ae nyter -amenrnenacbp teks dabehaahah 
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Permit or License No................. 
TED SE MIIIINEES oo oc os cccccess veces 192 
Remarks. .. 
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Arranged by F. W. Fabian, Michigan Agricultural College, Department of 
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SCORE 
EQUIPMENT 
Perfect Allowed 
Building: 
Location: 
I 6c ancien edcnedeseasteenins oss 
pO EEL ee ee ee Se ee eee eee 9 
Separate receiving room.................-s000 1 
Separate freesing TOOM..... ........seccccsccces 2 
SO IN BOGE... 5... os cccciccccccccsscess 2 
i ccicienice cn cccechesaeee 1 
I cide acts ccdnienseceéecsee 1 
Separate boiler room.................seeeeee08 1 
Separate refrigerator room..................... I 
adele erkin tigen wiumrenaing i ee 
Floors, tight, sound, cleanable................. 2 
Walls, tight, smooth, cleanable................ 1 
Ceilings, smooth, ves RR saenasccisaccen 1 
Drainage.......... Shibbabiinimnets 2 
STI hichswiihiiitniieiinadkdtasteiliinadttimate 1 
Sewer or septic tank................ 1 
Provision for light. . a Ais, saialasiiehianibacencn, ae 
(10) per cent of floor specs). 
COTE eT 2 
Screens (windows, doors)...............++e+e+: 1 
Minimum of shafting, pulleys, hangers, exposed 
EES SEES TE AEE, Mee eee eee eM 1 
a itr en tckeidatai nab Ridagninediouinnda nce danced De . padsioens 
ea SE, Ae Sa le Sai Ae iy Oa 2 
(Water heater, 1) 
Appliances for cleansing utensils and cans...... 1 
Sterilisere for Gans, O66..... .....cccccccscccces 2 
Wrapping machine (brick ice cream)............ 2 
Clean table for hand wrapping. . “—e 
Wash bowl, soap, and towel in hendling re room.. 1 
SRR TREE ETN Se Oey a es Ge 4 
Ice cream freezing and mixing ma- 
I re es cee ecdaie 2 
Pipes, couplings, and pumps........ 1 
Cans and containers................ 1 
Laboratory and equipment...... ..........ccccccecccees ag eee 
EL Es TS LAP en eee ee Oe Bidadesnes 
TS ERO CP AO OTE OT OTT OT 1 
Convenient and abundant..................... 1 
Bell aT a A a ily a OE ae eee 
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Cleanliness: 
ind cdebiidiniinedinien enw nanbeliiain 3 
ll nn ne an eieshadesdunmedinmn meee 2 
Ceilings........ EE Ne SE Re SE 
Deere and windows. . BOE iyi dy 9 eS tie 
Shafting, pulleys, pipes, ee Pitt ceWee tetee hab es 1 
Freedom from odors. . asc aleve 4d & taacateeaeageaiiaanenaae 
DeeeNMRIIII, oie. sociceiesccech ccd laos 3 
a a ne wee een ae 
Cleanliness: 


Thoroughly washed and rinsed................. 3 
Machinery handling mix............ 2 
A GEL... co untshncisctinahes 2 

Sterilized with live steam...................... 3 


Machinery handling mix............ 2 
Pipes, cans, etc... cciesmiandgiial, Oe 
Protected from contamination... ainbeniewk aide ol 
Ice cream containers. . i eniiiacilibiaacinas 7 
Thoroughly washed and tinsed.. caibaiai ay <a 


Sterilized with steam 15 minutes... Paes 
Inverted tnelean place...............+.0..+-. 1 
A Cerny ay pe ree i Sa 
NT oo cncccncccausncesesenenw Of 
(50°F. to 55°F. 2) 
(55°F. to 60°F. 1) 
Freedom from undue exposure to air........... 1 
GNONIIIREL, ck odds ccnnceddconeaceneone 
OE, oc cusckdihdatestbedde & 


Pasteurization of raw materials at 145°F. for 30 
min. and promptly cooled to 45°F. or below.. 4 

Bricks wrapped by machine.................... 2 
(Bricks wrapped by hand, 1)................. 

Ice cream container protected by cover........ 

Storage of ice cream at O°F.................... 4 
(O°F. to 5°F. 3: 5°F. to 10°F. 1) 


— 


Protection during delivery. . 2 
(Iced during entire year) 
Inspection. . ae ituiaedamceltniadnts atanionaiie 6 
Bacteriological work. . ’ cael ae 
(Raw materials, 1, Finished product 2) 
Inspection of dairies supplying cream.. s cieeaaal 
(2 times a year, 2; once a year, 1) 

Miscellaneous. . . Spee ere vere eter m 5 
Cleanliness of attendants. . soxe-0tpitaatiesibcci oa 
(Personal cleanliness, 1; ‘leon, washable 

clothing, 1). 
Medical inspection of employees handling prod- 
GONG kcdtadiéeandvesdascasOthenskessaodaes 1 
Cleanliness of delivery outfit.................. 2 
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DAIRY NOTES 


J. W. HENDRICKSON 
University of Nebraska 


The Dairy Division at Washington, D. C., gives a report of the fol- 
lowing changes: 

Mr. C. J. Babcock, assistant market milk specialist, has been reap- 
pointed in the Dairy Division and has been assigned to dairy sanita- 
tion investigations in the market milk section. Mr. Babcock is a 
graduate of Ohio State University. 

Dr. N. R. Blatherwick, who has been engaged on investigations in 
the physiology of milk secretion since 1915, conducted by this Division 
at its dairy farm at Beltsville, Maryland, has resigned to take charge 
of a research laboratory at Santa Barbara, California, which is being 
conducted in connection with a hospital where studies are being made 
of nutrition diseases, under the auspices of the Rockefeller Institute. 

Mr. P. A. Clemmer, who has been engaged in bacteriological inves- 
tigations of milk since 1915, has resigned to go into business in Penn- 
sylvania. 

Mr. L. B. Cook, market milk specialist since 1912, who has recently 
conducted milk sanitation investigations in the vicinity of Grove City, 
Pennsylvania, has resigned to accept the position of manager of a milk 
plant in Kane, Pennsylvania. 

Mr. A. O. Dahlberg, dairy manufacturing specialist since 1912, en- 
gaged in research problems in dairy manufacture, has resigned to 
accept a position with the California Central Creameries. 

Mr. C. S. Leets, assistant market milk specialist since 1917, has 
resigned to accept a position as field agent and inspector for the New 
Orleans Pure Milk Company, New Orleans, Louisiana. 

Mr. R. J. Posson, market milk specialist, has been transferred from 
the Washington office to the Dairy Division office at Salt Lake City, 
to take the place of C. F. Hoyt, resigned. Mr. Posson will carry on 
the market milk work in the western states, which deals principally 
with the California State Department of Agriculture at Sacramento. 

Mr. Geo. B. Taylor, market milk specialist of the Dairy Division 
since 1915, has resigned to accept the position of chemist and bacteriol- 
ogist with Geo. M. Oyster’s ‘Chestnut Farms Dairy,’’ Washington, 
D. C. 
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Mr. P. A. Campbell, has been appointed for dairy extension work in 
the State of Connecticut, conducted codperatively by the Dairy Divi- 
sion, United States Department of Agriculture, and the extension 
department, Storrs, Agricultural College, Storrs, Connecticut. Mr 
Campbell received his B. 8. degree from New Hampshire State College, 
and his Master’s degree from Iowa State College. He served as pro- 
fessor of animal husbandry, University of Maine, 1905-1913; as man- 
ager of Hillside Dairy Company, Dixville Notch, New Hampshire; 
and recently was manager of Ayredale Stock Farm, Bangor, Maine. 

We are pleased to report that Prof. C. L. Roadhouse of the depart- 
ment of dairy industry, University of California, has under process of 
erection a fine new dairy building which will when completed add much 
to the efficiency of both the teaching and the experimental work to be 
carried on at that institution. 

Professor Roadhouse also reports some changes that have taken 
place in his staff of co-workers. 

Mr. S. L. Denning, instructor in the dairy industry division at the 
University of California, resigned in January to take a position with 
the Premier Machinery Company, San Francisco, California. 

Mr. H. 8. Baird, assistant professor of dairy industry, University of 
California, has a leave of absence, and has taken a position as superin- 
tendent of manufacture with the Northern California Milk Producers 
Association at Sacramento, California. 

Mr. G. D. Turnbow, formerly dairy extension specialist at University 
of Wyoming, has accepted a position as assistant professor of dairy 
industry at University of California. Mr. Turnbow took up his new 
duties on February 21, 1920. 


Jean Prescot Adams, director of food economics for Armour and 
Company, gives the following points relative to the care, preparation 
and use of cheese: 


THE PRINCIPLES IN CHEESE COOKERY 


With cheese in such prominence in the dietary of the individual, the house- 
wife will be anxious to acquaint herself with some of the outstanding points in 
relation te cookery and digestion of this most important product. 

When cheese is first purchased, a few minutes should be taken to properly 
care for it. Wrap it either in oiled paper or in a wet tea towel and store it so as 
to avoid any possible contamination from strong flavors or odors. 

Being a ready-to-eat product, cheese in cookery is heated merely to melt it 
and incorporate it with the rest of the mixture. This operation does not require 


























DAIRY NOTES 241 


high heat. And, too, being high in protein content, cheese must be cooked at 
a low temperature in order to attain a resulting product that will be easily di- 
gested. Therefore, in most made cheese dishes, the double boiler is employed. 
By this method of radiation, a cheese dish may be prepared without direct con- 
tact of high heat. If necessity demands a direct flame, the flame should be low 
and the time of cooking should be short. 

American cheese serves many purposes. The effect of creamed cheese may be 
obtained by adding grated cheese to small amount of cream. Cheese may be 
used in desserts. Its flavor is well liked in pastries and in salads it is unsur- 
passed. Caution must be exercised in the adding of cheese to acid material. 
It is advisable in made dishes where cheese and milk are to be mixed with acid, 
as acetic in vinegar, to dilute the vinegar-with water, and then mix it with the 
flour which is generally used as a thickening agent in cheese dishes. 

Cheese left over may be used in extending cheese flavor in vegetable dishes, 
mashed potatoes or in pastries. All unused cheese, if of sufficient amount, 
may be coated with paraffin and stored away for future use. 


Dr. E. S. Gutherie, of Cornell University, dairy department, furnishes 
the following news items: 

Prof. H. C. Troy, who has been on sabbatic leave during the first 
semester of the 1919-1920 college year, has returned to his duties at 
Cornell. Professor Troy was collaborating in some work with Mr. 
Timothy Mojonnier, of Mojonnier Brothers Company, Chicago, IIli- 
nois. 

Prof. F. W. Bouska of the American Creamery Butter Manufac- 
turers’ Association, visited Cornell in February, and addressed the 
dairy students. 

Prof. Fred Rasmussen, Secretary of Agriculture of Pennsylvania, 
was a Farmers’ Week speaker at Cornell. 

The new additions to the staff at Cornell this year are: Mr. M. P. 
Moon, H. B. Neville, W. V. Price, L. E. Smith, and M. B. Robinson. 
These men were all former students and are now taking graduate work. 
Mr. Moon and Mr. Neville were in the sanitary corps in the army. 
Mr. E. Pittman, of the University of Kentucky, is also a new addition 
to the department of dairy industry, at Cornell, and is taking graduate 
work. 

Prof. James D. Brew, a graduate of Cornell, later of the experiment 
station staff of Geneva and Illinois, and later in the employ of the 
Nestle’s Food Company, is now assistant professor of extension teach- 
ing in the dairy department, at Cornell. 

Mr. G. Clayton Dutton, for several years an extension instructor of 
the department of dairy industry, at Cornell, specializing in cheese, is 
now in commercial work in Vermont. 
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Mr. C. R. Owens and Mr. L. D. Spink, of the department of farms 
and markets of New York State, assisted in the instruction of the 
winter course in dairying. 

The following extract is taken from a report of the Glass Container 
Association of America: 

There are obvious reasons why the public want glass: 


1, The fact that people can see the cream line and the contents protects them 
against fraud by those milk dealers who might be disposed to put a very thin or 
even skimmed milk into the paper container without detection. 

2. The same reason enables the public to know that their milk is clean, 

3. The glass bottle adapts itself readily to machinery. 

. Bacteria growth is less in glass. 

. There is no foreign taste or flavor to milk in glass bottles. 
. Milk can be iced, handled and kept more easily in glass. 
. Glass is by far the cheapest of all containers, 

. The glass bottle is the most sterile of all containers. 


Ono 


MINERAL MATTER AND MILE 


Experiments conducted by the Bureau of Animal Industry, United 
States Department of Agriculture, with dairy cows are showing an im- 
portant relation between milk secretion and certain mineral substances. 
Feeding compounds of phosphorus and calcium have resulted in a 
decidedly beneficial effect on the milk flow in both quantity and fat 
content. 

It has been shown also that a deficiency of phosphorus in dairy 
rations has a detrimental effect on milk secretion of cows and growth 
of calves. A remedy was found in the addition of sodium phosphate 
to rations deficient in phosphorus. The work is being continued. 


USE FOR WASTED WHEY 


Development of a method of utilizing whey as a human food is the 
object of work now in progress in the Bureau of Animal Industry, 
United States Department of Agriculture. It is thought probable 
that whey represents a greater actual loss of food than skim milk— 
which now has become an important by-product in the dairy industry— 
because its feeding value is not generally recognized. Cheeses have 
been made from whey, but the demand for them has been limited. The 
use of these cheeses might be extended if their value for cooking could 
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be brought to the attention of housekeepers. Investigations of the 
use of whey solids as poultry feed also have been begun. 

Considerable work has been done on the development of casein for 
use in waterproof glue, and a casein of low ash and acid has already 
been produced. 

A method of producing casein from buttermilk is also being worked 
out. By use of a solvent to extract the fat from the buttermilk, small 
lots of casein have been made, and this product was found to be of 
general good quality and low in fat and ash, but it had the objection of 
dissolving slowly. 


HOW FOREIGN COMPETITION AFFECTS DAIRY INDUSTRY 


To meet foreign competition, dairy farmers of the United States 
must be able to produce a better quality of product and produce and 
market it more economically and more efficiently, according to special- 
ists in the Bureau of Markets, United States Department of Agri- 
culture. 

Arrivals of shipments of Danish butter are already affecting prices 
on the New York city market. Argentina is producing nearly three 
times the amount of butter and cheese consumed, and some of the sur- 
plus may be expected to come to this country or compete with our 
products in foreign countries. Before the war Siberia was rapidly 
extending its dairy industry, and when conditions become settled in 
that country it may be expected to come back as a factor in the world’s 
market. Recently there have been signs of interest in dairying in South 
Africa, and the industry as developed in New Zealand and Australia 
must be reckoned with. 

If the dairy products manufactured in the United States are of a 
better quality than those from other countries they need not fear com- 
petition. Canada’s cheese industry illustrated this. A strict system 
of government supervision in the training of cheese makers, in the 
operating of the factories, and in the grading, marketing, and exporting 
of the product exists there. This has tended toward an improvement 
in the quality of Canadian cheese until it ranks with the finest on the 
English markets. 

The dairy industry in Argentina has grown rapidly since the begin- 
ning of the war. Before the war butter exports from that country 
totaled 3262 tons a year; in 1918 they were five times that. Cheese 
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exports were far exceeded by the imports in 1913. Now the con- 
ditions are reversed—over 6000 tons of cheese being exported in 1918. 

Today most of these exports are going to European markets, but 
should conditions become favorable it may be expected that some of 
them will come to this country. The Bureau of Markets warns dairy- 
men to be prepared to meet this competition. 
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This MARK OF SUPERIORITY will be 


found on all equipment for the 


CITY MILK PLANT 
ICE CREAM PLANT 
and the CREAMERY 


that is manufactured by 


J. G. CHERRY COMPANY 





These well known Dairies are using Cherry 
Pasteurizing equipment—all or in part: 


GEO. M. OYSTER CO., Washington, D. C. 
CARRY MFG. CO., Washington, D. C. 
FARMERS DAIRY CO., Toronto, Canada 
EDMONTON CITY DAIRY, Edmonton, Canada 
POLK SANT. MILK CO., Indianapolis, Ind. 
UNION DAIRY CO., St. Louis, Mo. 


You will be interested in the particulars of the 
Cherry Method of Pasteurization. Ask us! 


JGCHERRY COMPANY 


_- TAMA jowek -_« pb 
ot. PAUL MINS a SORIA ay 
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DIRECTORY SECTION 








B. JURIST, Chemical Director 
Formerly with N. Y. Dept. of Health 


Research Laboratories, Inc. 


Consultants -- Analysts -- Sanitarians 
19 Park Place, N. Y. City 


Chemical and Bacteriological examinations of Dairy 
Products, foods and etc. 


Sanitary investigations and inspections cf Dairies, 
Creameries, Pasteurizing Plants. 


Advice on all matters pertaining to the Dairy Trade. 








The 


Marschall Dairy Laboratory 


Madison, Wisconsin 





RENNET  fwarscHaut 
EXTRACT Emer cour 
EQUMLED 
~ 
The largest and only up-to-date factory in 


America devoted exclusively to the production 
of Pure Rennet Extract and Cheese Color. 





Chr. Hansen’s Laboratories, Inc. 
LITTLE FALLS, N. Y. 


are headquarters for the genuine and well- 
known CHR. HANSEN’S DANISH KENNET 
EXTRACT; also PEPSIN EXTRACT 
CHEESE COLOR and BUTTER COLOR 
LACTIC FERMENT CULTURE 
BUTTERMILK TABLETS and BULGARIAN 
MILK CULTURE 
RENNET TABLETS for Cheese Making 
on the farm 


CHEESE COLOR TABLETS and the world- 
famous JUNKET PREPARATIONS 








INTERNATIONAL 
CENTRIFUGES 





INTERNATIONAL 
EQUIPMENT COMPANY 


352 Western Ave. (Brighton) 
BOSTON, MASS. 
Catalog Cy. on request 

















Back Volumes 


OF THE 


Journal of Dairy Science 


Vols. I and II, six issues 

to each volume, may be 

purchased: 

Price, net postpaid: 

$11.00, United States, 
Mexico, Cuba 

$11.50, Canada 

$12.00, other countries. 


Williams and Wilkins Company 
Publishers Baltimore, U. S. A. 














‘Here is a book from which everyone in any way connected with the Dairy Cattle 
industry may learn something.—THE FIELD ILLUSTRATED 


Feeding and Management of Dairy 


Cattle for Official Production 
By MORRIS H. ROBERTS, Jr. 


Manager of Brookwood Farms, Barryville, New York 
With an Introduction by 
ALFRED J. LOTKA, M.A., D.Sc. 


Price, $3.75 net 


Suecessful Method of Calf Raising 
Feeding and Management of Dairy Cattle 
Breeding and Developing of Pure Bred Cattle 
High and Economical Dairy Production 
Special References to Producti®n of Register of Merit Records 


The 


Dairy Record and Feeding Chart 
By MORRIS H. ROBERTS, Jr. 


Manager of Brookwood Farms, Barryville, New York 
Price, $3.00 net 


Indispensable as a Method of Recording 





ist. Profitable and unprofitable cows in a herd. 

2nd. Amount of feed for economical production. 
Maximum amount, in official testing, for safe feeding to main- 
tain a level of production. 

3rd. The condition of the cow. 


Invaluable to the agricultural student 
Cow testing associations 
Experiment stations 
The individual dairyman 


A four-year comparative record for 25 cows 





ORDER FROM 


Williams & Wilkins Company 


Baltimore, Maryland 














A New Contribution to Dairy Literature 


“The Butter Industry” 
By Prof. O. F. Hunziker 


A Book of 712 Pages and over 100 Illustrations. 

Prepared for the use of Creamery Buttermakers and 
Managers, Dairy Students and Pure Food Departments. 

Special Chapters on Cream Neutralization, Pasteuri- 
zation, Over Run, Moisture Control, ete. 

Neutralizing Tables with Simple Directions for Pre- 
venting Over-Neutrafization and Under-Neutralization. 

A Valuable Book for the Small Creameryman as 
well as the Large Centralizer. 

This Book Places before the Student of Butter- 
making the Newer Knowledge of the Science and Art 
of Butter Manufacture. 

It Brings the Investigator and Research Worker in 
Close Touch with the Real Problems of the Butter 
Industry. 

It Points Out to Pure Food Officials the Possibilities 
and Limitations of Composition and Properties of Com- 
mercial Butter. 

It deals with Scientific Truths and Practical Facts 
Heretofore Unavailable to the Industry. 


Order Blank 
FILL OUT 


ATTACHED COUPON Tue Burrer Inpustry, 
Sebor & Clinton Sts. 
Chicago, Il. 


’ 


and mail to The Butter Indus- 
try, Sebor and Clinton Sts., Chi- 
cago, Ill. Enclose P.O. Money Gentlemen: Enclosed find $5.75 for which send Prof. Hun- 
Order, Express Money Order, #iker’s book, postage prepaid, to 

Check or Draft. The book will 

be sent io your address, charges 

prepaid, and delivery guaran- 

teed. 























THE LONGER YOU DELAY USING 


Nafis Testing Glassware 


the longer you delay reaching the highest efficiency in your testing 
room. 


Why not start now by equipping your testing room with 


Nafis 
Scientific 
Glassware? 


It will prove to be an INVEST- 
MENT—not an expense. It will 
give you more service per dollar of 
cost than any other testing glass- 
ware you can buy—a fact proven 
by thousands of satisfied customers. 


If your dealer does not stock 
NAFIS GLASSWARE, write 
for our catalog and the name 
of our distributor in your ter- 
ritory. 


LOUIS F. NAFIS, Inc. 


Manufacturers of Scientific Glassware 
542-548 WASHINGTON BLVD., CHICAGO, U.S. A. 














AS NECESSARY AS SALT 


Make good butter— 
Protect its goodness— 
Put your brand on it— 


Get your butter to the consumer as fresh, pure and clean 
as when it leaves your churn. Protect it from dust and 
dirt by wrapping it in 


PATERSON PIONEER 
PARCHMENT PAPER 


and put your name on the parchment. That will mean a 
bigger demand for your butter and higher prices. 


Write for free book “Better Butter.”’ 
very dairyman should read it. 





The Padusnadl Parchment Paper Co. 


37 Sth Street, Passaic, N. J. 














THE DAIRY LABORATORIES 


20th and Market Streets, Philadelphia, Pa. 
CONSULTING AND ANALYTICAL CHEMISTS! — 


Complete Chemical and Bacteriological Analysis of Milk, Dairy Products, Foods, 
Water, and Medical Diagnostic Tests 


Sanitary Advice and Expert Assistance All Tests Confidential 


DR. LEE H. P. MAYNARD, Milk Expert H.C. CAMPBELL, BS.,M.D.Pu.G., Chemist 
DR. H. S. JOHNSON, Bacteriologist RALPH FORT, Assistant 


Branches at 
WASHINGTON, D. Cc. PITTSBURGH, PA. 
BALTIMORE, MD. ST. LOUIS, MO, 














